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OBSERVATIONS OF THE CENTRAL ECLIPSE OF THE SUN 
OF APRIL 28, 1930, AT HONEY LAKE, CALIFORNIA 


By ISABEL M. LEWIS. 


The eclipse of April 28, 1930, was not regarded with favor by astron- 
omers prior to its occurrence. Veteran eclipse observers shook their 
heads skeptically at the idea of obtaining observations of any value 
from an eclipse that had a duration of totality of less than one and a 
half seconds. 

The extreme narrowness and uncertainty in position of the path, 
which was less than three-quarters of a mile in width at maximum, was 
one of the discouraging things about this eclipse. 

The uncertain value of the correction to the moon’s mean longitude 
loomed large as a factor to be considered. An error of 1”.5 in the value 
of this correction would offset the path by more than its own width. 

rom the reduction of a series of observations of occultations made 
at the U. S. Naval Observatory in 1929, and up to March 12 of 1930, 
and from meridian observations of the sun made at the same Observa 
tory in 1929, Mr. James Robertson, Director of the American E phem- 
cris, had determined the values of the corrections to the positions of the 
sun and moon to be used in a recalculation of the eclipse path which had 
been originally computed four years earlier, with an extrapolated value 
of the correction to the moon’s mean longitude and no correction to the 
position of the sun. Copies of the revised path with the correction for 
altitude above sea-level had been mailed a month in advance to all lead- 
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ing observatories and to many individuals who might be interested. This 
altitude correction amounted to more than the width of the path at 
4,000 feet elevation. There was also the effect of irregularities in the 
form of the lunar disk to consider. It is believed that the moon is some- 
what oval in shape and it was known that the disk would be rough and 
serrated in outline as the Hlercynian Mountains on the northeast limb 
abound in lofty peaks several miles high and the Doerfel Mountains on 
the southeastern limb include peaks exceeding 26,000 feet in height 
while the Leibnitz Mountains on the southern limb have many giant 
peaks equally high. It was probably valleys of these three Mountain 
Chains that formed the five conspicuous Baily’s Beads that were to be 
seen at mid-totality. 

Considering the difficulties of the problem, it might seem futile to 
travel across the continent and stake one’s chances on securing, within 
a path only five-eighths of a mile wide, a photographic exposure of only 
one second’s duration; all to test out the accuracy of an astronomical 
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prediction and the correctness of the data upon which it was based. Yet 
the very difficulties of the problem made it attractive. To borrow the 
expression used by Professor Michelson in speaking of his velocity of 
light experiments, it promised to be “good fun” and if we were success- 
ful the results would have a scientific value. Moreover it would mean 
that there would be no break in the series of eclipses observed by astron- 
omers of the U. S. Naval Observatory in recent years, as a member of 
the staff of the Naval Observatory will soon take part in an expedition 
to the Island of Niuafou in the South Pacific to observe the eclipse of 
October 21-22, 1930. 





Figure 1. 


Site of Eclipse Camp at Honey Lake, California, showing 
original and revised paths, corrected for 
elevation of 4,000 feet. 


Although our trip was not official! in any sense, Captain C. S. l’ree- 
man, then Superintendent of the U. S. Naval Observatory, cooperated 
most helpfully with us in permitting the use of the 4.6-inch lens and 
telescopic camera box which has frequently been used on Naval Ob 
servatory eclipse expedition and, in addition, provided us with a 
wooden mounting for this camera which was a great aid to us upon our 
arrival at our station as it did away with the necessity of securing car- 
penter service there. It was in obtaining the codperation of two Naval 
planes from the U. S. Naval Air Station at San Diego, California, how- 
ever, that Captain Freeman contributed most to the success of our un- 
dertaking. The splendid film of the eclipse which Photographer W. A 
McDonald, U.S.N., obtained on the ground, with the \keley Motion 
Picture Camera, about twenty feet distant from the position of the tele- 
scopic lens with which we secured a photograph, furnishes proof that 
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our station was actually within the true path of the moon's shadow. It 
is therefore certain that the corrections to the moon’s mean longitude 
and the correction to the longitude and latitude of the sun derived by 
Mr. Robertson and used in the revision of the eclipse path early this 
spring must have been very close to the true values of these corrections. 

Some weeks before leaving Washington, and while still unsettled as 
to the exact location of our eclipse site, we were fortunate in securing 
from the Forest Service in Washington, an exceptionally fine large 
scale map of the Plumas National Forest in California, scale one mile 
to the half inch, and upon plotting the eclipse path upon this map, cor- 
rected for 4,000 feet elevation, we found that at a distinctive point in 
the boundary of the Plumas Forest it crossed a highway which leads 
from Susanville, California, to Reno, Nevada, along the shore of Honey 
Lake. We decided, therefore, to make this point our objective. 

Upon visiting the Mt. Wilson Observatory on our way to Honey 
Lake we were told that the Mt. Wilson expedition had been in the 
vicinity of Honey Lake for about two weeks, so we were not surprised 
when we arrived at our tentatively selected site to find it already occu 
pied by the well-equipped camp of the Mt. Wilson eclipse party! Dr. 
S. B. Nicholson kindly compared the plot of the path on our map, cor- 
rected for elevation of 4,000 feet, with his own determination of posi- 
tion, which was based upon the same revised data as our own, and 
found that they were in agreement. 





FIGURE 2 
The Sikorsky Amphibian Transport PS2 and the Land Plane 02U1 
at Honey Lake, California. 


We then took a position a few hundred feet to the northeast of the 
Mt. Wilson camp in line with it and the marks which they had used to 
indicate the position of the predicted path. Both stations were on the 
dried-out, alkali flats, free of trees and shrubs, that formed the shores 
of Honey Lake. This was an ideal landing place for planes and here 
we were met by Lieutenants Gehres and Harvey and their party on the 
early morning of the day preceding the eclipse. Extremely bad flying 
conditions had prevented their arrival on the previous da: 

Lieutenant W. W. Harvey, U.S.N., who piloted the Sikorsky am 
phibian transport, took our party of seven in a short flight along the 
predicted path of the moon’s shadow over Honey Lake and its sur- 
roundings on the day preceding the eclipse that we might be familiar 








458 The Eclipse of the Sun of April 28, 1930 





with the landmarks if it should be necessary to identify them in a film 
showing the path of the shadow over the ground. Unfortunately the 
clouds which nearly defeated our plans, and in fact cast a thin veil 
over the eclipsed sun at totality, prevented Lieutenant Gehres and Chief 
Photographer Haase from photographing the shadow on the ground 
though they observed it on the clouds. First contact occurred in a 
clear patch of sky. Only twenty minutes before totality, however, it 
looked as if our view were to be obstructed by clouds while on the oppo- 
site shore of the lake the sky appeared to be clear. Lieutenant Harvey 
suggested that it might be advisable to transport our party and equip- 
ment across the lake, which could be easily accomplished in five minutes. 
This we were prepared to do at a moment's notice. Lieutenant Harvey 
then made a hasty trip across the lake, but before his return a large 
patch of clear blue sky appeared around the sun and success seemed 
assured. Yet a thin veil was forming over the sun at totality and five 





Figure 3. 


Lieutenant Gehres and Chief Photographer 
Haase taking off in the Land Plane, equipped 
with Akeley Motion Picture Camera, to 
photograph the Moon’s Shadow. 


minutes after, the sun was completely covered by a dark cloud. It may 
be due to the presence of these clouds that no corona was seen, or pos- 
sibly it was due to the brilliancy of the sunlight coming through the five 
junar valleys visible during totality. Certainly, as a scenic feature, the 
eclipse was a disappointment due to the absence of the corona as well 
as any clearly marked shadow bands. This was in great contrast to the 
eclipse of January 24, 1925, when we saw a most magnificent display 
of shadow bands on the snow. A most interesting feature of the eclipse 
ef April 28, however, was the appearance of Baily’s Beads, apparently 
running rapidly around the disk, all within a second or so. In our at- 
tempt to catch the corona, which did not appear, and while waiting for 
the disappearance of the Beads, we delayed a second or so too long to 
get complete totality and the reappearing solar crescent is visible in our 
photograph taken with the 4.6-inch lens. The motion picture film, how- 
ever, obtained by Photographer McDonald, faithfully recorded a most 
interesting breaking up of the crescent and the appearance of the five 
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lunar valleys at mid-totality. It was estimated that the eclipse became 
total within less than two seconds of the predicted time. 

In addition to the photographs of the eclipse obtained on the ground, 
Lieutenant Leslie E. Gehres, U.S.N., and Chief Photographer J. M. T. 
Haase, U.S.N., in a pursuit plane at 18,000 feet obtained a fine film of 
the approach of the moon’s shadow on the clouds at 12,000 feet eleva 
tion under most trying conditions. 

Lieutenant Gehres and Chief Photographer Haase reported upon 
their return from photographing the moon’s shadow that they had seen 
it as “an elliptical, purplish-to-black spot on the clouds at an elevation 
of 12,000 feet above sea-level, darker than the surrounding dusk, and 
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Figure 4. 


Chief Photographer J. M. F. Haase, U.S.N 
(left) and Lieutenant Leslie FE. Gehre 
U.S.N. (right). 


from one-half to three-quarters of a mile wide and that it had seemed 


h 
of the predicted path.” This difference in position was due to the fact 
that at an elevation of 12,000 feet above sea-level the altitude correction 
would shift the position of the path to the southeast The calculated 
amount of the shift is nearly eight-tenths of a mile. The observed shift 
in position was stated to be about one mile. This gave a further check 
upon the correctness of the predicted path and the data upon which it 
was based. 


to pass almost instantanously across the clouds about one mile soutl 


Te wish to take this opportunity to express our appreciation of the 
\ h to take t pportunity t PI t | 

splendid spirit in which the Aviators, Photographers, and their crew 
cooperated with us in the observations of the eclipse, and to give them 
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credit for obtaining the most valuable part of the observations of this 
eclipse. Our thanks are also due to Mr. George H. Peters, Senior 
Astronomer of the U. S. Naval Observatory, for developing our photo- 
graphs of the eclipse upon our return to Washington. 

U. S. Nava OsservAtTory, WASHINGTON, D. C. 





THE McMATH-HULBERT TELECHRON DRIVING CLOCK 
For Moderate Sized Equatorial Mountings 





By ROBERT R. McMATH.* 


The writer is one of a group of three men, consisting of Francis C. 
McMath, Consulting Engineer, of Detroit, Michigan, (the writer's 
father), Judge Henry S. Hulbert, Senior Judge of Probate, of the 
same city, and himself. All three of us had the honor to be appointed 
Honorary Curators by the Regents of the University of Michigan. The 
writer was selected, by a majority of two to one, to attempt to describe 
the experiments leading up to the design and installation of telechron 
driving clocks for equatorial mountings. 

We were using a 4-inch Bausch & Lomb telescope during the years 
1927 and 1928. This telescope was factory-equipped with a double 
spring driving clock. This piece of apparatus was perfectly satisfac- 
tory until a sidereal or setting circle was installed, early in the spring of 
1928. We found that we were re-setting the circle at least twice an 
hour and, of course, investigation showed that the greater part of the 
error was in the clock. This clock was completely adequate for short 
visual observation, but its rate was not sufficiently constant to permit 
continuous use of the sidereal circle. 

On the work table in the dome was a telechron clock of standard 
make and design. This clock was used in the dome as a mean time 
clock and was set periodically by radio time signals from Arlington. 
Due to the fact that we were operating it in the “Controlled Zone” of 
the Detroit Edison Company, the clock error was rarely as much as a 
second and its average error was probably much less. 

The Warren Telechron Company, of Ashland, Massachusetts, manu- 
factures several types of telechron motors, one of which is used in the 
telechron clock sold by most jewelers. The telechron motor is a syn- 
chronous motor of such special design that its speed, and hence, the 
speed of any timing mechanism that it drives, is directly and solely de- 
pendent upon the frequency of alternating current. The manufacturer 
claims that the motor is not affected by temperature changes between 
20° and 120° F. All the moving parts are in a sealed case, air-tight and 
dust proof, and permanently lubricated. The motor is compact, self- 


*Honorary Curator of Astronomical Observations, University of Michigan 
* Observatory. 
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starting under load, and comes up to synchronous speed practically in 
stantaneously. They are timed to frequencies of 60 cycles per second. 
Information concerning other frequencies should be requested from the 
manufacturer. 

Mr. Francis C. McMath suggested that, if one of the telechron mo- 
tors had sufficient power, it would make an excellent motor with which 
to drive the clock for the telescope. This suggestion was taken up and 
for some time we endeavored to devise ways and means of transforming 
the mean solar rate into sidereal. Correspondence with the Warren 
lelechron Company indicated that this could be done, but would prob- 
ably be very expensive. 
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Figure 1. 


A = Telechron Motor. E 28 T Sidereal Pinion. 
B = 365 Tooth Gear. F = 80 T Drive to Bevel Gears 
C = 366 Tooth Gear. G Bevel Gear Drive to Worm. 


D= 30 Tooth Pinion. * 


27 T Lunar Pinion in Mesh (behind). 

In looking over the table of constants, which is on one of the first 
few pages of The American Ephemeris and Nautical Almanac, we note 
the length of the year in mean solar days and in sidereal days. It 
occurred to us that the error would not be very great if two gears were 
cut, one with 365 teeth and the other with 366 teeth, and mounted on 
the same shaft. 

Two telechron motors were secured, which were mounted so as to 
drive the 365-tooth gear by means of 15-tooth pinions. The worm wheel 
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on this particular telescope had 360 teeth, therefore the desired reduc- 
tion was 4 to 1. There are, of course, 1440 minutes in a day, and the 
motor makes one revolution per mean time minute. In order to drive 
the telescope at the rate of one revolution per day, the motor should 
make four revolutions for each tooth in the worm gear. Power was 








FiGURE 2. 


iaken from the 366-tooth gear with a 30-tooth pinion, and outside of 
the clock, final reduction was made by a 26-tooth pinion driving a 52- 
tooth gear attached to the worm itself. 

With fear and trepidation, the clock was installed and, on the first 
clear night, actual tests were made ona star. The mount had been very 


carefully put in position and on our first test we were unable to find any 
drift in right ascension during the period of an hour. This clock was, 








Robert R. McMath 463 


at that time, driving about ninety pounds, with a total of 4 watts of 
power. This installation was completed in July, 1928, and gave entire 
satisfaction. 

During April and May of the year 1928, the writer and his father dis- 
cussed the desirability of having an 8-inch or 10-inch reflector built by 
J. W. Fecker, of Pittsburgh, Pennsylvania. During a visit to Mr. 
Fecker in his workshop, on May 10, 1928, we suggested to him the use 
of the telechron motor and “‘sidereal gears,” in connection with this 
proposed telescope. Mr. Fecker, at this time, evidenced his interest and 
thought it worthy of experiment. In January, 1929, we decided to 
build a 10-inch Cassegrain reflector. With the assistance of the late Dr. 
Ralph H. Curtiss, Director of the Observatories of the University of 
Michigan, the optical constants were decided upon and the mirrors 
ordered from J. W. Fecker. The tube and eye end were built in the 
shops of the Motors Metal Manufacturing Company, of Detroit, Mich- 
igan, of which company the writer is President. Our plan was to mount 
this 10-inch reflector on the old 4-inch Bausch & Lomb mounting in our 
dome at Clarkston, Michigan. We were not certain whether or not our 
4-watt telechron clock would drive the new tube and counterweights, 
but decided to try it. It is now a matter of record that the 4-watt clock 
walked away with 165 pounds of tube and counterweights on totally 
inadequate ball bearings. 

During the summer of 1929, Dr. Ralph H. Curtiss visited the writer 
at his summer home in Clarkston, and was immensely taken with the 
telechron driving clock. He was, at that time, building a Bruce type 
photographic mounting for the University’s 15'%-inch Pyrex Casse- 
grain reflector, to go in the north dome of Angell Hall Observatory. By 
this time we were already building two mountings from the same set of 
patterns. The University men planned to place their 15'-inch mirror 
on their mounting and we were planning to install the 10-inch mirror 
and tube in position on our mounting. We have also mounted the old 
4-inch tube on top of the 10-inch, for use as a guide telescope. After 
Dr. Curtiss reached his decision to use a telechron driving clock, two of 
them were started in the University Observatory shop. 

Mr. H. J. Colliau, Superintendent of Instrument Construction at the 
Observatory in Ann Arbor, completed the first clock of this pair on Fri- 
day, January 17, 1930. This clock was brought to Detroit, where it was 
installed by the writer in the mounting, which was practically complete 
at that time. Some changes in design had been made and this clock is 
a much more finished product than the one previously described. 

Two 6-watt motors are used to give a total torque of 2.0 inch pounds. 
The moving parts of the present mounting weigh approximately 850 
pounds. We were delighted when the motors started up at the turn of 
the switch and drove the telescope continuously and smoothly. There 
is also sufficient power, so that the clock does not stop when the tele- 
scope is moved by hand in right ascension against the clock. We have, 
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as yet, been unable to test on a star, but with the quality of workman- 
ship on this clock, we believe it should drive better than the first experi- 
mental clock. 





FiGURE 3. 


For the following figures on the sidereal rate, the writer is indebted 
to Dr. Ralph H. Curtiss, of Ann Arbor: 


* 366.242 edi 
: = 1.0027378 
365.242 
366 - 
: = 1.0027398. 
365 


Thus the error involved in using the latter ratio is one part in 500,000 or 
one-tenth of a second per hour. Such gears should be sufficiently accur- 
ate for large telescopes.” 

We believe the accompanying photographs will illustrate the extreme 
simplicity of this clock. Compared to a standard astronomical driving 
clock, there are very few gears and all of these gears are of the spur 
type, which are easier to cut and mount than bevel gears. It has an im- 
portant saving in regard to size, inasmuch as there is no driving drum 
and no weight system required. It can probably be built for about one- 
third of the cost of a standard driving clock. While to date we have 
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used only two motors, it is possible to install almost any number of 
them. We are informed that the Warren Telechron Company makes 
these motors with a torque of 2.0 inch pounds each. 





Figure 4. 


If our readers inspect the photographs closely, they will notice that 
in the final drive there are two pinions, E and X, either of which can be 
meshed with the 80-tooth gear, F. The worm on our 15-inch mounting 
has 504 teeth, which results in a final drive of 28 to 80. In this case, 
pinion E has 28 teeth and pinion X has 27 teeth. This 27-tooth pinion 
will give a reasonably close approximation of the lunar rate. This 
change is easily effected by shifting the 80-tooth gear on a splined shaft. 

For the purpose of relieving the load on the little telechron motors, 
the bearings on these clocks are SKF self-aligning ball bearings—this 
may not be necessary and nicely fitting bronze bearings might be satis- 
factory and would be less expensive. We thought it better practice to 
reduce the friction at every possible point. 

For those who may be contemplating the construction of one of these 
clocks, it would be well to re-state the fact that the clock’s accuracy 
arises from the care with which the Detroit Edison Company, in this 
locality, controls the number of cycles per second. before building a 
clock, the local power company should be consulted as to the accuracy 
with which they control the cycles per second. 

The reader may also note that this clock may be adapted for driving 
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at the solar rate, with simple changes which would not affect its sidereal 
or lunar driving rate. 


Note: Since the above was written (January, 1930) the telescope has been 
in service at our observatory at Lake Angelus, Pontiac, Michigan, for three 
months, doing exacting work in celestial and lunar photography. We are delight- 
ed with the performance of the clock. It has met all tests satisfactorily. After 
correspondence with the Warren Telechron Company, we changed the two 6-watt 
motors to 12-watt motors, giving us a total torque of 4 inch pounds and now we 
do not have to be particular about our balance. Our camera equipment has in- 
creased the weight of the moving parts to over 1000 pounds. 





LIGHT-CURVE AND ORBIT OF THE ECLIPSING BINARY 
ZZ AURIGAE 


By W. W. MORGAN. 


The star B.D. +41°1265 was found to vary by Furuhjelm' in 1917. 
The photographic magnitudes at maximum and minimum were given by 
him as 9™.68 and 10".96. No period was given nor was the type of 
variation found. The variable was later assigned the name ZZ Aurigae. 
Its position for 1900, according to the Astrographic Catalogue, is 


a = 5" 38™ 38354 5 = +41° 6’ 2572. 


The field of the variable is shown in Figure 1. 

During the winter of 1928-9, 276 observations of the variable were 
made with the newly mounted 12-inch twin telescope of the Yerkes Ob- 
servatory. The observations were made by the method of Argelander, 
with the following modifications: A diagonal eyepiece was used, by 
means of which the field could be rotated to any position. For the first 
observation the field was turned until the line joining the variable with 
the comparison star c was parallel to that joining the eyes when they 
were in a level position. The variable was then compared with a star 
brighter and one fainter than itself, care being taken to keep the in- 
clination of the head constant. The whole field was then rotated 180 
until the line joining the variable and c was again parallel to that join- 
ing the eves, with c on the opposite side of the variable. In this position 
the second observation was made, using the same two comparison stars 
as before. This procedure was repeated throughout the whole series of 
observations. In the reduction every direct observation was combined 
with the following reverse one. It is believed that this method consid- 
erably lessened the errors of observation due to the position angle of the 
comparison stars. 

The scale of the comparison stars was determined by 55 sequences in 
steps, the field again being rotated 180° after each observation. This 
scale was compared with a scale of magnitudes determined from a plate 


* Astronomische Nachrichten, 209, 47, 1919. 
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taken by I’. E. Ross using a short focus lens of his own design, on vel- 
low sensitive plates through a photovisual filter. The plate included the 
field of the variable and Kapteyn area 25 of zone +45°. The magni 
tudes in the Kapteyn area had been determined by J. A. Parkhurst. It 
was found that one step of the visual light scale was equal to one-tenth 
of a magnitude as closely as could be determined. The magnitudes of the 
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Ficure 1. 
FIELD OF VARIABLE, 30’ SQUARE. 


comparison stars were thus deduced. A plate taken by Mr. Ross simul- 
taneously with the photovisual one with blue sensitive plates without a 
filter, was used to determine rough color indices of the variable and the 
comparison stars. The visual magnitudes and approximate color indices 
of the variable and the comparison stars are given in Table I. 


TABLE I. 
Mag. Color Index 
Var. pti face 0.0 
a 10.21 +0.9 
b 10.84 +1.0 
Cc 11.44 +0.2 
d 11.80 10.1 


A small difference in scale was found on comparing observations made 
on bright moonlight nights with those made when there was no moon. 
This was probably caused by the yellow color of the two brightest com 
parison stars. The observations were reduced to a common scale before 








* Publications of the Yerkes Observatory, 4, Part 6, 1927 
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the final light-curve was formed. From the fact that the color index of 
the variable is approximately zero, it is probably of spectral type B or 
A. The elements of variation of light are 


Hel. Min. = J.D. 2425590.961 +- 06014 ee Mel. ME) 
= 2425590.461 + 0.6014: E Old G.M.T. 

The observations were grouped in 32 normal places. These are given 
in Table II. The observed minus computed values in the last column 
were found from the orbital elements determined on the assumption of 
uniformly illuminated stellar disks. 


TABLE II. 














Phase Mag. O—C Phase Mag. O—C 
da M M da M M 
—0.231 10.51 +0.01 +0.064 10.65 —0.05 
— 198 10.45 + .02 + .072 10.58 + .01 
— .167 10.40 — .01 4+ 004 10.55 + .03 
— .136 10.44 + .02 + .125 10.48 + .05 
— .113 10.464 — .Ol + .172 10.40 — .Ol 
— .101 10.52 .00 + .192 10.42 + .Ol 
— .01 10.57 — .01 + .209 10.48 + .03 
— .064 10.72 — .02 + .220 10.46 — .02 
— .040 11.15 — .04 + .230 10.53 + .02 
— .030 11.36 — .03 + .241 10.55 + .Ol 
— .018 11.60 .00 + .251 10.56 — .02 
— .005 11.63 + .02 + .270 10.71 + .06 
+ .002 11.61 00 4+ .283 10.74 + .06 
+ .024 11.43 — .07 + .296 10.69 + .O1 
+ .036 11.15 — .02 + .314 10.71 + .03 
4+ 048 10.85 — .08 + .345 10.55 — .03 
10.2 
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igure 2. 


OBSERVATIONS IN PAIrRs. 


Figure 2 shows the observations in pairs, and Figure 3, the mean 
places. The curve in Figure 3 is computed from the orbital elements. 
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Table III gives the final orbital elements computed from the light-curve 
The method developed by Fetlaar* was used for the solution. As the 
curve computed on the assumption of uniformly illuminated stellar discs 
represented the observations satisfactorily, no other solution was at- 
tempted. 

TABLE III. 


Magnitude at maximum M 10.41 
Magnitude at primary minimum m, 11.61 
Magnitude at secondary minimum m: 10.68 
Semi-major axis of large star y 0.58 
Semi-major axis of small star az. 27 
Semi-minor axis of large star b 0.45 
Semi-minor axis of small star b. 0.21 
Polar axis of large star c 0.42 
Polar axis of small star » 0.20 
Light of large star I 0.44 
Light of small star L, 0.56 
Inclination of orbit i 3? 
Coefficient of ellipticity 0.36 
Density of large star o, 0.017 
Density of small star Ps 1.6 

Hypothetical parallax of system ci 0" 002 
Ratio of surface brightnesses of two stars Jv/J 6 


The relative dimensions of the two stars are given in terms of the 
radius of the orbit. The densities were computed on the assumption of 
equal masses for the two stars. The parallax was determined consider- 
ing the stars to be of spectral type AO. 

The observations seem to show that the two maxima are shifted 





toward secondary minimum by an appreciable amount. This shift is 
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probably real, and has been interpreted as an effect of reflection and 
heating. Such a phenomenon would also be present if the orbit 
were eccentric with periastron on the opposite side of the orbit in the 
line of sight, but a measurable eccentricity would be improbable in a 
binary having such a short period. 

The probable error of a normal point is +0™.022. 


YERKES OBSERVATORY, WILLIAMS Bay, WISCONSIN, JULY 12, 1929, 


Notre Appep SEPTEMBER 17, 1930: While the above paper was in 
the hands of the editors, preliminary elements of light-variation have 
been published in Beobachtungs-Zirkulare, 56, 1929, by D. J. Martin- 
off. He found the elements 


Hel. Min. = J.D. 2425504.497 + 0.60119 - E. 


In a later paper in Publications of the University Observatory, Kazan, 
26, 1930, by the same author, revised elements are given based on 277 
of his own observations and 69 made by A. D. Dubiago. The revised 
elements are: 
Hel. Min. = J.D. 2425504.496 + 0".6012006 - E. 

As these elements are based on observations over the interval 1928-30, 
they are more nearly accurate than mine. The agreement in phase with 
my light-curve is satisfactory. Martinoff finds that the magnitude at 
maximum is 10“.61, at primary minimum, 11.42, and at secondary 
minimum, 10“.75. His maxima are flat, but he states that the long 
duration of the minima suggests that the star is of the @ Lyrae type and 
that the poor arrangement of comparison stars when the variable is 
bright prevented the maxima from appearing round. 





OCCULTATION OF ANTARES, OCTOBER 24, 1930 


By WM. CLETUS DOYLE, S.J. 


This second occultation of Antares for 1930 will be visible through- 
out the United States; but occurring as it does in midafternoon it will 
not be nearly so spectacular. Under good conditions it may be visible 
to the naked eye, but in general either a pair of field glasses or a tele- 
scope will be necessary. Accurate observation of the reappearance will 
be almost impracticable, for it will take place on the bright limb of the 
moon. 

The times of immersion and emersion can be obtained from the ac- 
companying charts with accuracy of a minute or two. The continuous 
lines give the central time of the occultation at ten minute intervals, the 
immersion ranging from 1 :40 in the West to 3:10 in the East, the emer- 
sion from 2:50 to 4:40. Observers not situated directly on the lines can 
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compute the time for their place by interpolation. The broken lines give 
the position angle, that is, the number of degrees the occultation will 
occur from the north point of the moon. 
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The magnitude of Antares is 1.3. 


CREIGHTON UNIVERSITY OBSERVATORY, OMAHA, NEI 
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JOHN CLACEY—OPTICIAN 


AN APPRECIATION OF HIS HALF-CENTURY OF DEVOTION TO THE ART 
oF LENS MAKING BY MEMBERS OF THE STAFF OF THE 
NATIONAL BUREAU OF STANDARDS. 





Joun CLACEy. 


There are many kinds of art and many varieties of artists. Painter. 
sculptor, architect, musician, poet, are all artists and fortunately it is 
possible for everyone to appreciate their contributions to humanity. But 
there are other artists whose work is of such a nature that it is but 
little understood by the uninitiated. The real reward for their labors is 
the satisfaction which comes from the consciousness of work well done. 

Astronomy stands unique among the sciences in that it requires in 
its every branch the temperament of the artist, enthusiasm, persever- 
ance, infinite patience, and, above all, a love of art for its own sake. 
This applies not only to the art of observing, recording, and interpret- 
ing what is to be seen in the heavens, but to the construction of the in- 
struments by which these observations are made possible. It would 
indeed be a difficult matter to decide which is the greater artist, the 
maker of a first-class lens or the observer who uses it and, on the basis 
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of his observations, gives to humanity a new and more beautiful con- 
ception of the universe. 

One of the last of the old-time makers of fine lenses is Mr. John 
Clacey, living at Glendale, Maryland, near Washington. Mr. Clacey 
was born in Northampton, Mass., in 1857, and his early life was spent 
in Boston. He received no special scientific training during his school 
years and had no thought of entering scientific work. In fact his first 
position was with a furniture manufacturing concern where his artistic 
ability showed itself in the decorations which he painted on the fine fur- 
niture of that period. While he was engaged in this work, in the late 
seventies, he became acquainted with a young man who was greatly 
interested in astronomy and who was the fortunate possessor of a five- 
inch refractor made by Clark. On every possible occasion these two 
young men set up the telescope on Boston Common or in back yards 
and alleys, in fact in every place where they could obtain a little “sky 
room,” and explored the mysteries of the heavens. It was not long be- 
fore Clacey had become an even greater enthusiast than his friend and 
had acquired a good knowledge of the constellations and the rudiments 
of practical astronomy. He decided that he must have a telescope of 
his own, but with his limited means he was in a quandary as to how to 
procure it. However, he attacked the problem in a truly scientific way. 
He visited the Boston Public Library and consulted all books he could 
find on the subject of telescopes and lens making. Certain branches of 
the subject were not adequately treated in the books available, but 
through a wise provision which exists in this institution, the librarian is 
provided with a special fund from which to buy books for any user of 
the library who is studying some particular subject. Clacey suggested 
several works published abroad and they were secured for him by the 
librarian. 

He then visited New York City and purchased two disks of imported 
class suitable for a 6-inch lens. With these two disks he commenced 
the task of making his first telescope. As was to be expected, he en- 
countered numerous difficulties not mentioned in the textbooks and as 
he states it, his efforts resulted in “failure after failure.” In fact after 
nearly a year of labor he found that he had reduced his disks to such 
thin pieces of glass that they bent under the pressure of his hands and 
were useless for lens making. However, not discouraged by these 
initial failures he secured a second set of disks and from these succeeded 
in producing a first-class achromatic objective which would divide cer- 
tain test stars given in that indispensable handbook of all amateur 
astronomers, Webb’s “Celestial Objects.” 

During his experiments Clacey had first followed the formulas for 
the production of objectives given by Fraunhofer, Gauss, Steinheil, and 
others, but, as he expresses it, “these formulas did not work,” i.e., 
lenses ground and polished to the curves required by the formulas did 
not give satisfactory images. It was then that he first tried the method 
he ever afterwards followed in the production of optical surfaces, that 
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of removing zones by local correction, checked by constant testing with 
an artificial star. In Clacey’s opinion no method of ordinary measure- 
ment is sufficiently sensitive to give the lens maker the information he 
requires. Even if it were possible to make the required measurements 
their interpretations would be extremely difficult. The work of lens 
making seems to demand a peculiar combination of sense of touch, 
muscular control, and ability to interpret certain indications given by 
the glass itself. In fact, almost a sixth sense is developed, so that every 
faculty of the lens maker is brought to bear on the problem in hand, 
just as the great painter or musician must enter heart and soul into the 
work on his canvas or at his instrument. 

During the construction of his first telescope Clacey had become 
acquainted with numerous professional and amateur astronomers in the 
vicinity of Boston. Before it was completed he received an order from 
S. C. Chandler for a similar instrument. The performance of this tele- 
scope was so satisfactory that Chandler confided to the young optician 
ihe construction of his first experimental model of the almucantar'’. 
Although this instrument was but cheaply constructed and no attempt 
was made to give it the finish of a fine piece of apparatus, the results 
obtained with it were so satisfactory that Chandler had Clacey make 
the optical parts for the instrument which he used in making the ob- 
servations from which he detected the variation of latitude.* It was at 
about this time likewise that Chandler gave Clacey an order. for the first 
“chronodeik’’’, a little instrument which had been invented by Chandler 
for the determination of true local time, and which was used to a con- 
siderable extent by watchmakers and others. Clacey made the first 
dozen of these instruments, and when the order was completed was well 
started on the line of work which he followed all the rest of his life. At 
first he carried on all his optical work in a small shop in his own home 
and contracted with various outside machine shops for the necessary 
metal parts. 

At this time, in the early 80’s, amateur astronomy was on a high wave 
of popularity. Wealthy people in the vicinity of Boston were buying 
small telescopes and star-gazing parties were the latest fad. Clacey 
made large numbers of four and five-inch lenses for these enthusiastic 
amateurs. While working on these smaller telescopes he made an im- 
portant contribution to the art of lens making by shortening the focal 
length of refractors. At this time the Clarks would not make a four- 
inch telescope of less than 60 inches focal length. Clacey gradually 
reduced this to 40 inches, and a few years ago, succeeded in producing 
a five-inch lens of 21-inch focus. 

Dr. H. L. Smith of Hobart College was advocating the use of shorter 


1 Proceedings, American Association for the Advancement of Science, 29, 
p. 152; 1880. 

2 Annals, Harvard College Observatory, 17, p. 1; 1887. 

3 Proceedings, American Association for the Advancement of Science, 29. 
p. 157; 1880. The Observatory (London), 4, p. 14; 1881. 








John Clacey—O ptician 475 
8 telescopes and gave Clacey orders for three or four in succession. 

Finally, William R. Brooks, the well-known discoverer of comets, asked 
( ie ey whether he could make a 10%-inch telescope for comet-seeking 
and photographic purposes with a focal length of 8 or 9 feet. Brooks 
had already visited the Clarks and they had refused to attempt a tele 
scope with such a short focus. Clacey was looking for just this chance 
and at once accepted the order and proceeded with the work. In the 
meantime Brooks had been told by many experienced observers that 
he would get so much chromatic aberration that the instrument would 
be useless. He wrote a letter to Clacey asking him if he would not be 
willing to change the curves to a somewhat longer focus, but Clacey 
offered to finish the lens with the short focus on his own responsibility, 
and promised to make any changes which might be necessary afterward 

his own expense. In eight weeks he turned over the short focus 
glass to Brooks and received the following reply: “Color is not only 
satisfactory but much less than I had made up my mind to accept. It 
does not interfere with definition in the least.” 

Prior to the time of which we are speaking, Clacey had found it 
necessary to move his shop to larger quarters, in Cambridgeport. Here 
he made numerous lenses, including the 12-inch for Amherst College. 
About 1895 he received an order from the observatory of Georgetown 
University, then under the direction of Father Hagen, to make a lens 
for their new 12-inch equatorial, a 9-inch lens for the photographic 
transit, and two 6-inch lenses for the collimators to be used with it. In 
order to carry out this work Clacey came to Washington and com- 
menced the construction of these lenses and also a 9-inch for the Cath- 
olic University of America. The Georgetown equatorial presented 
several difficult problems. The dome in which it was to be installed had 
been used for many years to house a much smaller telescope, and the 
focal length of the new instrument was — limited to 12 feet 
\pproximately one year was occupied by Clacey in constructing these 
lenses, which were entirely successful. 

It was while engaged in the work on the Georgetown lenses that 
Clacey decided to settle in the neighborhood of Washington. He pur 
chased land near Glendale, Maryland, and built his house, where he not 
only continued to pursue his optical work, but also found the leisure to 
continue his explorations of the heavens with his own 9-inch telescope 
Ie loves to tell of the “telescope parties,” held on the spacious lawn of 
his Glendale home, for the school children of the village, and of their 
surprise and amazement at seeing the features of the moon, the rings of 
Saturn, or the components of a double star. [lowever, it became in- 
creasingly apparent that without greater facilities and additional help 
he would be unable to mount his larger lenses successfully. Since he 
rightly felt that his special ability should be devoted wholly to lens mak- 
ing, it seemed advisable to look about for an opening which would al 
low him to pursue this line of work without the necessity of attending 
to the other details and difficulties of telescope making. While talking 


— 
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with Mr. Peters of the Naval Observatory, Clacey learned of the pos- 
sible demand for lenses for the then recently established National 
sureau of Standards. He called on Dr. P. G. Nutting, of the optics 
division, and was offered a position on the Bureau’s staff. This pre- 
sented a difficult question for him to decide. He had always been en- 
gaged in independent work and had had no thought of entering the 
government service. [lowever, he decided to accept the position and 
give it at least a six-months’ trial. As he expresses it, it seemed almost 
too good to be true to find himself in a laboratory with plenty of equip- 
ment and without the bother of a large volume of correspondence and 
other matters incidental to the conducting of an independent business. 

All too often it happens that governmental work degenerates into a 
mere routine. Fortunately this was not true of work at the Bureau of 
Standards. Its scientific laboratories were constantly calling for more 
and more precise optical surfaces of various types and the job of supply- 
ing them fell upon Clacey, who devoted the remainder of his active 
career to keeping up with, or a little ahead of, the demands of the Bu- 
reau’s physicists. He was fortunate in having in Dr. S. W. Stratton, 
the then Director of the Bureau, not only a valued friend but an en- 
thusiast in the field of optics, so that every encouragement was fur- 
nished for carrying on the finest possible work. 

The work of the real artist is seldom associated with mass production, 
yet during the World War this term might almost be applied to Clacey’s 
activities. For instance, he developed a system for the grinding of 
optical surfaces of sextant mirrors. These must be truly parallel, and 
to produce them in quantities was an extremely difficult matter. Clacey 
conceived the idea of finishing one surface plane and then cementing a 
large number of the small mirrors with the finished sides down on a 
large optical flat. By watching the interference fringes between the 
lower surface of the small mirror and the upper surface of the flat, and 
by adjustment so as to keep the two surfaces parallel until the cement 
had set, Clacey was able to produce sextant mirrors with only two or 
three imperfect ones in a lot of thirty, whereas before only a very 
small percentage of serviceable ones had been obtained. It was during the 
war, and with Dr. Stratton’s permission, that Clacey accepted the propo- 
sition of the Navy Department to overhaul a miscellaneous collection of 
about 100 optical parts which had been removed from naval instruments 
as unserviceable. These included parts of range finders, speculum mir- 
rors, prisms, lenses, etc. Many of them were in badly damaged condi- 
tion yet Clacey was able to return the whole in first class condition in 
less than two months time. The polishing of the speculum mirrors, in 
particular, had “stumped” practically everyone to whom the job had 
been offered, but as Clacey had previously worked on many such sur- 
faces for the Harvard Observatory he experienced no particular dif- 
ficultv. This work which Clacey did for the Navy Department may be 
considered as an incentive for starting the Naval Optical Shop. Now, 
when a vessel comes in for overhauling, the optical parts are sent to the 
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Optical Shop in the Navy Yard at Washington for refinishing, and are 
ready for reinstallation when the vessel again goes into commission. 

It was during the war that the Bureau of Standards played a leading 
part in the development of optical glass making. The difficult technique 
was finally mastered, and ever since 1917 the Bureau has been supply- 
ing a large amount of high grade glass to the United States Navy De- 
partment. An important accomplishment in connection with this work 
was the production by Mr. Clacey of a 12-inch astronomical objective 
from glass made at the Bureau of Standards. He takes great pride in 
ihis lens, one of the best samples of his art, as the largest produced from 
American-made glass. This lens has found important uses in connec- 
tion with the experimental work of the Bureau’s optical instrument 
section, but its importance lies not so much in its value in the develop- 
ment of methods of testing lenses as in the message which it has carried 
to everyone who has seen it, that the United States is now independent 
of foreign sources of supply in the making of high grade optical glass. 

Mr. Clacey’s last piece of work at the Bureau of Standards was per- 
haps his most important. In 1926 he succeeded in producing three 
standards of planeness which are the flatest surfaces in the world. Three 
disks of clear fused quartz, 10 inches in diameter and from 1% to 2 
inches thick, were ground, polished, and figured by him so that their 
surfaces do not deviate from a true plane by so much as 1/100 of a 
light wave length, or one five-millionth of an inch. In the words of Dr. 
C. A, Skinner* who has described the making of these flats, “It is one 
of those rare accomplishments in which the craftsman has worked with 
a degree of precision equal to that to which the laboratorian can mea- 
sure.” The importance to the Bureau of the possession of these stand- 
ards cannot be overestimated since three planes form a self-checking 
standard, superior to all standards of magnitude, since it does not have 
to be referred directly or indirectly to any other standard 

This brief sketch of Mr. Clacey’s life and work would be incomplete 
without a statement as to where, outside the Bureau of Standards, his 
telescopes and lenses are in use. Mention has already been made of the 
12-inch of Amherst College, of the 12 and 9-inch lenses of Georgetown 
University, of the 10™%-inch lens for Brooks at the Smith Observatory, 
and of the 9-inch for the Catholic University. He also made the 9-inch 
for the Jesuit College, Aix-la-Chapelle, France, and the 6 and 4-inch 
lenses of the Vatican Observatory at Rome. For Harvard College Ob- 
servatory, for the Kirkwood Observatory of Indiana Unive rsity,. for 
McGill University Observatory, and for St. Joseph’s Convent, Man- 
hattanville, N. J., he has made 6-inch lenses, and a 7-inch lens for Bos- 
ton University Observatory. In addition to these he has made many 
3 and 4-inch lenses, mostly for amateurs, but some for such institu- 
tions as the United States Naval Observatory, the Coast and Geodetic 
Survey, the Blue Hills Meteorological Observatory, the Smith Observ- 
atory, and the Japanese Navy Department. 


4Gencral Electric Review. Vol. XXIX, No. 8 p. 528; August. 1926. 
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A DETERMINATION OF THE MASSES IN THE BINARY SYSTEMS 
8648 AND 99 HERCULIS. 
By P. vAN bE KAmp, 

The positions of the bright components were measured with respect 
to 4 and 5 comparison stars, respectively, on photographic plates, ob- 
tained with the McCormick 26-inch refractor. For each system the 
orbital motion was mainly in right ascension during the time interval! 
covered by the plates, and hence only the measures in this codrdinate 
were used for a determination of the mass ratio. Improved proper 
motions in right ascension of the center of gravity for both binaries 
have been kindly furnished in advance of publication by the Dudle\ 
Observatory. For the present paper the proper motions have been cor- 
rected for precession (Introd. P.G.C., page 28). The table below gives 
the essential data of the present material and the results. 


Star 8 648 = B G.C. 8933 99 Herculis = 8 G.C. 8372 
Magnitudes 5.2 -8.7 5.2-9.7 
Period 57.0 years 56.0 years 
Orbit 4 a 1724 1703 
Computer Gushee Makemson 
Parallax 07075 07055 
Number of Plates 10 13 
Interval May 1919-Aug. 1929 April 1915-Aug. 1929 
ieee fA 0.83 + .07 0.96 + .09 
a 62 0.17 + .07 0.04 + .09 
Total mass 1 = 8 2.09 Q 
A 1 & x 2.01 (-) 
Mass 1B 0.240 0.08 © 
Abs. ma fA +4.6 +3.9 
—_————- 89 48.1 +8.4 


In both cases the brighter star appears to have the larger mass, 
which is in agreement with previous results on the mass-luminosity re- 
lation. 


PHOTOGRAPHIC OBSERVATIONS OF ESPIN DOUBLE STARS. 


By ALEXANDER VYSSOTSKY. 


Photographs of 72 Espin double stars were secured with the 26-inch 
telescope and measured at the McCormick Observatory during the 
years 1924-1927. There are no appreciable systematic differences be- 
tween Espin and McCormick observations for doubles wider than 2”.5; 
for smaller distances, the stars being mostly faint and the photographs 
underexposed, the photographic observations are apt to be affected by 
systematic errors and need further investigation. 
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THE SPECTRA OF THE INTERNATIONAL CEPHEIDS. 
By MarcaAret L. WALTON AND ANNIE J. CANNON. 


The spectra of fifty of the sixty-seven variables in the International 
list of Cepheids have been determined. The others were too faint to be 
seen on any of the existing photographs at Harvard. Thirty-seven of 
the variables show a decided change of spectral type with variation in 
brightness. The results will appear in a forthcoming Harvard Bulletin. 


THE TOTAL SOLAR ECLIPSE, MAY 9, 1929, OBSERVED 
IN THE PHILIPPINES. 
sy R. L. WATERFIELD. 


Slides were shown of photographs of the expedition and of photo- 
graphs in visual and infra-red light of the corona 

Many of the plans of the expedition were frustrated by the interven- 
tion of high cirrus cloud, particularly the attempt to photograph the 
infra-red flash spectrum and extreme coronal extensions. The flash 
spectrum showed only four ares including the X-triplet of calcium, and 
all the long exposure plates of the corona were badly fogged by the 
cloud. On the panchromatic plates coronal streamers could be traced 
to over 5 radii from the limb, despite the cloud, owing to the use of a 
violet and blue absorbing filter. The photographs in infra-red and 
visual light gave for the corona identical “contours of equal intensity” ; 
but the infra-red photograph indicates a much more rapid falling-off in 
the intensity of the infra-red light on passing outwards from the limb, 
and also appears to show that the outer corona and streamers are prac- 
tically lacking in these longer rays. Finally, the plate that dealt the 
best with the cloud situation was the infra-red plate, which was prac- 
tically the only one that did not “bring up” the cloud. Other members 
of the expedition were Dr. K. H. Hartline and Mr. W. E. B. Lloyd. 


THE CROSSED VERTICAL TRANSIT. 
A NEW INSTRUMENT OF FUNDAMENTAL ASTRONOMY. 
By J. E. Wits 


The earth rotates upon its axis in synchronism with good clocks with 
an error of perhaps a thousandth of a second per day. This rotation 
causes stars and other celestial objects to move apparently in circles 
whose centers lie along the line of the axis of the earth. If two planes 
at a known angle to each other are attached to the rotating earth, some 
objects of the heavens will appear to pass through each plane twice 
each day. If the times of these four passages (two in each of the two 
planes) for any single object are observed, the complete location of the 
planes, the object, and the earth's axis with respect to each other can be 
calculated. 

With appropriate mechanical and optical devices these principles can 








480 Astronomical Discoverics 





be utilized to determine the right ascensions and declinations of celes- 
tial objects and the longitudes and latitudes of locations on the surface 
of the earth. 

In one proposed system the two planes will be vertical optical planes, 
one extending from NE to SW, the other extending from NW to SE, 
each plane being established by the reflection of light through an 
optical-square system into a horizontal telescope forty feet long. By 
giving the instruments two uniform motions, the same for the observa- 
tion of all objects, photography can be applied, if desired. The range of 
the instrument in this form, if installed at the latitude of Washington 
(+39°) will be from declination —25°.6 to +56°.6, if observations 
are made at zenith distances less than 80°. 

The outlined system seems to offer the following advantages over the 
meridian transit circle, upon which practically all positions have here- 
tofore been based: 


1. Possibly smaller flexure with the new transit instruments suggested 
by the problem. 

2. Freedom from the uncertainty and labor of the determination of the 
errors of the divisions of circles. The clock is the only means to 
be used for the sub-division of the major angles. 

3. Freedom from the uncertainty (and labor of computation) of vertical 
refraction and dispersion. This is of importance because of its 
bearing on systematic errors. 

4. Small parallax corrections—correction necessary for ellipticity but 
not for sphericity of the earth. 

5. More stable instrumental constants if long telescopes are used. 


Besides offering the possibility of the improvement of results, the 
proposed system of observation affords a new and independent method 
of obtaining results which, when obtained by the older methods, at dif- 
ferent observatories or at different times of the day and year, seem to 
be lacking in consistency. 





ASTRONOMICAL DISCOVERIES 
By LEAH B. ALLEN. 


Some reports of the Trans-Neptunian planet, Pluto, declare its dis- 
covery to be the greatest since that of Neptune. What is the criterion 
of the greatest discovery? Is it that which produces the greatest thrill 
in the largest number of people? the most surprising one? the one most 
fundamentally important in solving big cosmical problems? 

Notwithstanding the antiquity of astronomy, conspicuous discoveries 
began with the use of the telescope. Probably Galileo’s discovery of 
Jupiter’s satellites was the most amazing. They were the first perma- 
nent members of the solar system to be found since the beginning of 
civilization. The big planet Uranus was a close second in the astonish- 
ment it caused. As results of victorious mental efforts in celestial prob- 
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lems, Kepler’s laws and Newton’s law of gravitation have been ap- 
proached only by Einstein’s law of gravitation. Halley’s discovery of 
the periodicity of a comet may have had more effect on the happiness 
of people by destroying superstitious fear of comets than any other 
astronomical discovery in historical times. But considering only dis- 
coveries since that of Neptune in 1846, we find a marvelous list. 

The decade beginning with 1860 was noteworthy. In 1862 Alvan G. 
Clark’s observation of the Companion of Sirius confirmed Bessel’s an- 
nouncement made thirty years earlier that the motion of Sirius was 
affected by an unseen star. Such a star, a pint of which, transferred to 
the earth, would weigh more than 25 tons! Long as the road is from 
1862 to the discovery of the astounding density of that star, we can still 
appreciate the thrill of that first sight, made possible by a big new 
telescope. In 1864 Huggins discovered the bright line spectrum of a 
planetary nebula. He had said of his earliest spectroscopic observa- 
tions: “I felt as if I had it in my power to lift a veil which had never 
hefore been lifted; the veil behind which lay the unknown mystery of 
the true nature of the heavenly bodies.” Of this nebula observation he 
wrote, “The riddle of the nebula was solved. The answer, which had 
come to us in the light itself, read: ‘Not an aggregation of stars, but a 
luminous gas!’” In 1866 a connection of meteors with comets was 
found by Schiaparelli. He discovered the identity of the orbit of the 
\ugust meteors with that of a comet. This may seem insignificant in 
comparison with Huggins’ discovery, but meteors come much nearer 
home to us than nebulae! 

The satellites of Mars, first seen in 1877, may be of more astronomi- 
cal interest in themselves than the Martian canals discovered the same 
year ; but the latter resulted in the founding of the Lowell Observatory. 
Little Eros, discovered in 1898, rivals Uranus in giving man knowledge 
of the size of the solar system. While Uranus shows the way to more 
distant members, Eros aids in measuring the scale of the system. 

Most discoveries of great importance for further research have not 
been heralded by the newspapers, although a few have attracted atten 
tion. The Zeeman effect in sunspots observed by Hale caused surprise 
and wonder to astronomers. It has led to new knowledge of the sun- 
spot cycle. The characteristics of spectral lines that reveal absolute 
magnitude, discerned by Adams and Kohlschiitter, have made possible 
“spectroscopic parallaxes.” Thus the number of known distances of 
stars has been greatly increased. 

The relation of mass to luminosity found by Eddington makes it pos- 
sible to estimate masses of individual stars. Kapteyn’s discovery of star 
streams was remarkable evidence of systematic motions among stars. It 
has led to Str6mberg’s discovery of the Great Celestial Way, one direc- 
tion in which lie the average motions of all groups of celestial objects. 
Mitchell and Abbot say of this general motion, “No doubt this remark- 
able procession of the stars and other celestial objects has a profound 
hearing on the great subject of the evolution of the Universe.” 
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The relation of the period of light change to the luminosity of 
Cepheid variable stars, discovered by Miss Leavitt, is used to determine 
the relative distances of stellar systems. Hubble’s finding of such 
Cepheids in spiral nebulae was justly hailed with delight by astronomers, 
but attracted little public attention. It has led to the discovery of the 
vast extent of intergalactic space and supergalaxies. Observations con- 
firming Einstein’s law of gravitation have certainly aroused and sus- 
tained more interest among all classes of people than any other astro- 
nomical discovery. No other is known to have caused rioting to obtain 
entrance to a lecture as happened in New York City when the Einstein 
film was shown. Probably the discovery of Jupiter’s satellites would 
have had a similar effect if the radio had announced it to the world and 
moving pictures of the satellites had been shown promptly. 

Who can say what is the greatest discovery ? 





PLANET NOTES FOR NOVEMBER 
By CLIFFORD E. SMITH. 


The Sun will be moving southeast from the western part of Libra to the 
central part of Scorpio. Its position on the first and last days of the month will 
be, respectively: R.A. 14"22™, Decl. —14° 8’; R.A. 16"21™, Decl. —21° 30’. 


The phases of the Moon will occur as follows: 


Full Moon Nov. 6 at 4 a.m. C.S.T. 
Last Quarter i3 * 6 AM. 2 
New Moon 20 “ 4 a.m. ‘ss 
First Quarter 2/7“ I2 Pi. aa 


The moon will be at perigee on November 15 and at apogee on November 27. 


Mercury will be moving with an easterly motion from western Libra, across 
Scorpio, to the southern part of Ophiuchus. Its apparent position will be near 
that of the sun until the latter part of the month since superior conjunction with 
the sun occurs on November 7. On November 18 it will be in conjunction with 
Venus, and also on this date it will pass through its aphelion point. Conjunction 
with the moon will occur on November 21. During the latter part of the month 
it will be an evening star of magnitude about minus 1, and on the last day of 
the month it will set about fifty minutes after the sun. Its distance during the 
month will vary from about 130 million miles to about 125 million miles. 


Venus will be moving with an apparent westerly motion from a point near 
Antares in Scorpio to central Libra. Early in the month it will be an evening 
star of magnitude about minus four, setting about two hours after the sun. On 
the last day of the month, however, it will be a morning star, rising about fifty 
minutes before the sun, inferior conjunction having occurred on November 22. 
On November 18 it will be in conjunction with Mercury. Its distance from the 
earth will decrease from about 31 million miles to about 25 million miles. 


Mars will be in central Cancer at the beginning of the month. Its motion will 
be direct to the western part of Leo. It will be a morning star of brightness about 
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magnitude zero. During the middle of the month it will be on the meridian about 
5:00 a.m., and its distance from the earth will be about 97 million miles. It will 
be in conjunction with the moon on November 12. 


1 


Jupiter will be a morning star in eastern Gemini of brightness about magni- 
tude minus two. Its motion will be easterly until November 8, when it will reach 
a stationary point; the remainder of the month its apparent motion will be west- 
erly. Conjunction with the moon will occur on November 11. During the middle 
of the month Jupiter will be on the meridian about 4:00 A.Mm., and its distance will 
be about 430 million miles. 


Saturn will be an evening star of magnitude about plus one in western Sagit- 
tarius. Its motion in the sky will be easterly, and conjunction with the moon will 
xccur on November 23. During the middle of the month it will set about three 
hours after the sun, and its distance from the earth will be about a billion miles. 


Uranus will be in central Pisces, and its motion will be retrograde. During 
the middle of the month it will be on the meridian about 9:00 p.m. and its distance 
from the earth will be about 1800 million miles. It will be in conjunction with 
the moon on November 3. 


Neptune will be in central Leo and during the latter part of the month it will 
rise about midnight since quadrature west of the sun occurs on November 28. 
Its apparent motion during this period will be direct, and its approximate distance 
during the middle of the month will be about 2800 million miles. Conjunction with 
the moon will occur on November 14. 

Occultations Visible at Washington 
[From the American Ephemeris.] 

———IM MERSION——-__ — EMERSION — 
Wash- Angle E Wash- Angle E 
Date ington from ington from 
1930 Star Mag. oe a b N i ¥ a b N 
h m m ' h m a m ° 
Nov. 2 4 Cet 6.3 16 53 0.9 15 ©6095 17 47 0.5 +26 197 
2 5 Cet 6.3 17 12 11 +16 8&8 18 12 0.6 +2.5 201 

$ 155 B.Psc 65 16 59 04 +18 76 18 1 0.5 2.2 217 
6 63 Ari a2 2125 —08 ‘a 51 22 38 14 +4+1.5 245 
6 65 Ari 6.0 2219 —1.9 aa 86 23 29 1.0 Zo fie 
10 49 Aur 2.1 4 51 18 —0.6 8&8 6 6 1.1 18 290 
11 v Gem 4.3 > a 2.39 +2.1 61 4 32 LS 3.0 325 
11 28 Cne 6.1 23 10 0.0 +1.4 8&2 0 8 0.6 0.5 292 

12 wv Cnc 5.7 0 25 0.5 +1.7 78 1 28 1.2 0.0 301 
12 v’? Cnc 6.4 110 —07 +42.5 64 2 6 1.6 1.1 319 
2 «Cap 48 2041 —01 409 25 2139 —09 —15 269 


The quantities in the columns a and b are given for the purpose of making 
these predictions useful for any place within 200 or 300 miles of Washington. The 
procedure is as follows: Subtract the longitude of Washington (77°1) from the 


longitude of the place in question; multiply the result, taking the signs into ac- 


larly, with the 


count, by the quantity under a for the star to be observed; sim 
latitude (38°9) using b; apply the sum of the products, with its proper sign, to 
the Washington C.T., and obtain the predicted Washington Civil Time for the 
phenomenon at the place of observation. To obtain Eastern Standard Time it 
is necessary to add 8.3 minutes to Washington Civil Time. 
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COMET NOTES 
By G. VAN BIESBROECK. 


The various comets that were observable in the early part of the year have 
now become invisible for stations north of the equator, except Breyer’s (1930) 
which requires, however, a large instrument to be reached. The ephemeris given 
on p. 440 follows the measures closely. Its continuation (Lick Obs. Bulletin 423) 
shows that while the brightness is slowly decreasing, the position in the evening 
sky will remain favorable for the balance of the year. During that time the 
comet passes from Corona Borealis into Hercules. Conjunction with the sun 
occurs on December 7; after that date the comet is better placed in the morning 
sky. On September 17 the writer estimated the total brightness as 13M. There 
was a sharp nucleus surrounded by an elliptic coma some 50” in diameter, extend- 
ing mostly toward the northeast, so that the nucleus appeared eccentrically placed 
in the coma. 


EpuEMERIS OF Comet Beyer. 


a 6 A } M 
1930 ene F 
Sept. 25 14 12 35 +46 16 3.24 2.78 13.0 
Oct. 3 14 34 2 44 30 
11 14 54 27 42 45 
19 is is Sz 41 4 
27 1S: de 22 39 28 
Nov. 4 15 49 59 37 58 Ce 3.09 13.4 
12 16 6 46 36 36 
20 16 22 46 35 22 
28 16 38 0 34 18 
Dec. 6 16 52 30 33: 23 
14 27 6 15 32 38 3.87 3.41 13.8 
22 17 19 18 32 4 
30 lf 3h 3 +31 39 3.99 3.54 14.0 


The distance from the sun being 


considerable 


the predicted 


decrease in 


brightness will probably remain nearly correct so that a long period of observa- 


tion is to be anticipated, 


at least for large instruments. 


In this respect STEARN’s Comet (19271V) is quite remarkable. Its faint 
trace was still visible on plates exposed August 24 by Baade in Bergedorf and 
September 17-18 by the writer at Williams Bay, three and a half years after it 
was discovered! The plates show it as a tiny round nebulosity, the brightness of 
which corresponds to that of a 17 star. The deviation from the ephemeris (see 
p. 120) is small in position as well as in brightness, so that further extension of 
the period of observation is to be expected. The distance of the comet from the 





sun is now just beyond that of the planet Saturn. 


Comets 1930c (WiLk) and 1930e (Forses) are now too faint 


for further 


observations. But Comer 1930d (ScHWASSMANN-WACHMANN) is still a fairly 


On August 4 H. E. Wood called the magni- 
tude 10 from plates taken at the Johannesburg Observatory. 


easy object for southern observers. 


It seems now as though both periodic comets D’Arrest and Tempe II will 


remain unobserved at their present return. 


The former passed nearest to the Sun 
last May but was then unfavorably situated. It is now better placed but evidently 
quite faint. The latter comet, coming to perihelion on October 5, ought to be 
brighter; however, the computed place is in Scorpius which sets very shortly 








Monthly Report of the American Association 485 


after the Sun at present so that the only chance to see the comet would be near 
the horizon. 


Williams Bay, Wisconsin, September 19, 1930. 


PosTScrIPT. 


Comet Temper II Recoveren. Last night the writer secured a double ex- 
posure on the field of Periodic Comet Tempel II. The sky was fine and in spite 
of the low altitude of the object the comet was readily located on the plates, 


which were exposed for 12 minutes each with the 24-inch reflector. 
rhe position came out as follows: 


Sept. 22.05468 U.T. 16" 35" 53356 20° 57’ 1574 (1930) 

The comet showed a well-defined nucleus and a fan-shaped tail on the nort 
preceding side. The total magnitude was estimated as 12th. The comet is located 
exactly in the ephemeris position given in the Handbook of the British Astro 
nomical Association for 1930, thus showing that the predicted time of perihelion 
passage, 1930 October 5, is correct. The period is 5.16 years. The comet was 
well observed at its previous return in 1925. It is now moving southward and is 
very difficult to reach for stations north of the equator, but it is in easy reach of 
Southern Observatories where very likely it will be followed for some time. The 


path during October is shown by this ephemeris: 


a 0 
Sept. 28 16 55.7 22 43 
Oct. 6 17 24.6 4 48 
14 17 55.2 6 28 
22 18 27.2 27 39 
Oct. 30 19 00.0 28 19 


Williams Bay, Wisconsin, September 22, 1930 


VARIABLE STARS 





Monthly Report of the American Association of Variable Star 
Observers for July and August, 1930. 





\nother double report is presented herewith, with nearly 4300 observations 
on 416 variables by 41 different observers. Nearly 70 per cent of the total num 
ber were made by nine observers, but this fact in no way lessens the value of the 
other 30 per cent made by the remaining 32 observers. One never knows how 
valuable may be even a solitary observation by one lone observer, especially when 
it happens to be one revealing the sudden increase or decrease in the light of one 
of the erratic, irregular variables, of which we have several on our observing list. 

This is well illustrated in the case of the few observations secured by Sig. 
Lacchini on the variable SU Tauri, which he found faint after it had emerged 
from the sun’s rays late in July. Every effort should be made to secure frequent 
observations of this variable which has remained at normal maximum brightness 
for less than a year. RY Sagittarii also demands close attention, especially by 
the southern observers. This variable has remained fainter than the 13th magni- 
tude for some months past, and its rise to maximum should be carefully observed 


We welcome observations from the following recent contributors, some of 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING 


June 0 


J.D.Est.Obs. 


V Sct 
000339 
160 10.4 Dr 
a ee, 
001032 
099 13.0 Dr 
147 11.6 Ht 
160 10.5 Dr 
X AND 
001046 
130 9.2L; 
133 9. 1Lj 
142 
145 
147 
157 
158 
161 10. 
176 10. 
177 10. 
183 11. 
184 10.9 Li 
188 11.1 Lj 
191 10.5 Br 


Woes 


_ 
= 
9D SOND iy & & Go tnt 


_ 
— 
I) 


oi 
Lj 
By 
Lj 
Lj 
Lj 
Lj 
Lj 
Lj 


001620 
i 667'L. 
158 6.5L 
162 6.7L 
180 6.7L 
180 6.6 Tf 


121 9.0Ch 
148 11.4 Jo 
152 10.5 Pt 
153 11.0 Jo 
166 11.8 Jo 
180 12.5 Pt 
191 12.9 Br 
t. GAS 
001755 
121 12.0 Ch 
ico. 11.3 L 
144 11:5 
147 11. 
ie 
1. 


oS 


“4 


m. Se 


149 1 
152 1 
152 10.31 
153 10.7 Be 
155 10.8 Fd 
156 11.2 Fd 
156 10.0 Be 
160 9.9 Be 
164 98L 

166 10.4 Jo 
172 9.8 Jo 
174 9.9Jo 


Kh 
eT | 


Ww 


J.D. 2426128 ; 
J.D.Est.Obs. 
< GAS 
001755 
176 9.3L 
180 10.0 Pt 
180 9.9 Jo 
183 9.8 Jo 
R AND 
001838 
191[14.2 Br 
Ss 0c 
001862 
147[13.5 5 Ht 
ae ¥ OB Ry 
S Cer 
001909 
LSSTILS L 
153f13.5 L 
180 14.1 L 
2 Seu 
002438a 
099 13.1 Dr 
160 10.8 Dr 
RR Sci 
002438b 
160 12.9 Dr 
Tt Pre 
002546 
099 11.9 Dr 
147 10.4 Ht 
160 10.7 Dr 
W Sct 
0028 33 
160 13.3 Dr 
Y Cep 
003179 
135 10.6 L 
148 10.0 Sf 
52 97 L 
153 10.0 Sf 
162 O8SFf 
164 94L 
470 10.0 Sf 
170 10.1 L 
191 10.4 Br 
U Cas 
004047 
135 109'L, 
poe $2.3. 
152 12.0 
164 12.7 
181 13.3 
191 14.1 Br 
RW Anp 
004132 
152[13.7 I 
180 14.2L 
191[13.9 Br 


Pt 
L. 
i, 


July 0= 


J.D.Est.Obs. 


V AND 
004435 
191 12.7 Br 
RR ANpD 
004533 
191[14.2 Br 
RV Cas 
004746a 
191 14.7 Br 
— Cas 
004746b 
152 10:5 Pt 
180 10.6 Pt 
W Cas 
004958 
412.0 Jo 
2 bil Pe 
3 11.9 Jo 
155 12.0 Fd 
156 12.0 Jo 
160 12.0 Jo 
166 12.0 Jo 
172 12.0 Jo 


005475 
100 12.2 Ht 
117 10.8 Dr 
144 9.5 Bl 
147 9.1 Ht 
153 8.6 Dr 
154 90BI 
Z CET 
OTOIO?] 
5 8.6L 

a 82L 
164 10.2L 
176 11.1L 
180 11.1 Pt 

U Sci 

010630 
160 12.5 Dr 

U AND 

010940 
139[13.0 L 
154[13.8 L 
180 13.8 L 

UZ Anp 

011041 
183[12.5 Ma 
191 13.0 Br 


if 


eed 


J.D. 2426158 ; 
J.D.Est.Obs. 


S Psc 
011208 
139 9.4L 
152 9.6L 
166 10.1 L 
181 10.3 L 
192 11.0 Br 
S Gas 
011272 
144 9.0 Jo 
148 9.5 Jo 
153 9.6 Jo 
155 9.4 Pt 
170 9.0Jo 
174 9.6Jo 
180 9.6 Jo 
180 9.5 Pt 
183 9.7 Jo 
191 10.2 Br 
U Psc 


191 13.0 Br 
Kk Sci 
012233a 

160 7.0 Dr 
RZ Perr 
012350 

139 12.7 L 

154 13.6 L 

166 1 

182 1 


166 10.9 L 


014958 
149 10.2 Fd 
155 11.0 Pt 
156 11.0 Bn 
177 10.7 Bn 
180 10.0 Pt 
205 10.7 Bn 


Jury 


Association 


August 0 = 
J.D.Est.Obs,. 
U Perr 
015254 
149 11.3 Fd 
155 11.0 Fd 
155 10.0 Pt 
156 11.0 Fd 
180 10.8 Pt 
S Ari 
015912 
140 12.6L 
154 11.6L 


t 
oO 
—_ 
— 


nut 


ee tt et 


mumuuit 


— 


NNO OU 


W Anpb 
021143a 
155 7.8 Pt 
180 9.0 Pt 
181 9.1 Gy 
T Per 
021258 
135 8.7 Ah 
144 8.6 Ah 
149 8&7Fd 
155 86Fd 
155 87 Ah 
155 9.0 Pt 
156 84 Fd 
180 8.6 Pt 
180 9.0 Jo 
183 8.7 Jo 
193 9.1 Fd 


Z Crp 
021281 
173 13.8 L 
o CET 
021403 
1% 33L 
1 331. 
155 3.6L 
158 3.4L 
160 3.6L 
162 3.6L 
173 3.6L 
iZs 3.3.40 
180 5.0 Jo 
180 3.8 Pt 


ANp Aucust, 1930. 
J.D. 2426189. 


J.D.Est.Obs, 
o Cer 
021403 

181 3.9 Gy 
tee 6S, 
183 4. 
187 
191 4 

S Per 

021558 

9.3 Ah 
9.3 Ah 
9.0 Fd 
9.2 Ah 
9.4 Pt 
92 2 Kd 
3 Fd 
Pt 


pmb bet te feed pet 
mums suri 


myr minus dw 


_ 


180 
180 
123 
193 


60 $0 9010-0) 
lho unui 6 


a a aa 


R Cer 
022000 
153 10.1 L 
lye BIL 
RR Per 
022150 
140 12.1 L 
154 11. 6 if 


149 1 
155. 34, 
172 9. 
180 9. 
180 9. 
181 93 Gy 
183 9.4 Jo 
187 8.6 Tf 
W Perr 
024356 
155 10.8 Pt 
180 98 Pt 
181 10.0 Jo 
183 10.3 Jo 
R Hor 
025050 
099 6.1 Ht 
099 6.0 Dr 
160 82Dr 
T Hor 
025751 
099 8.1 Ht 
099 8.0Dr 
117 8.0 Dr 
160 11.5 Dr 
U Ari 
030514 
158 9.2L 





mwmeoe 





of Variable 





VARIABLE STAR OBSERVATIONS RECEIVED DuRING 


J.D.Est.Obs. 
U Ari 
030514 
9.2L 
99L 
X CET 
031401 
161 9.8L 
176 11.0L 
193 11.5 Fd 
Y Per 
032043 
155 10.6 Pt 
180 10.5 Pt 
R Perr 
032335 
158 12.9L 
76 12.3. 
180 12.2 Pt 
T For 
032528 
9.4L 
U Eri 
034625 
099 99Dr 
160. 10.2 2 2 Dr 


173 
185 


183 


040725 
099 11.1 it 
117 12.0 Ht 
160 12.5 Ht 


W Tau 
042215 
167 10.1 L 
T Cam 
043065 
146 8.7L 
155 8&8 Pt 
156 8.6L 
157 8.7 Wk 
165 8.5L 
180 8.8 Pt 
181 8.6L 
187 88Jo 
RX Tau 


043208 
184 11.6 L 


R Ret 
043263 
099 8.1Ht 
099 82Dr 
113 8.5 Ht 
113 87En 


J.D.Est.Obs. 


R Ret 
043263 
117 87Sm 
117 86Dr 
123 9.7 En 
125 9.0Sm 
131 9.6 Ht 
142 95Dr 
144 9.7 Bl 
153 10.0 Dr 
154 10.3 BI 
X CAM 
043274 


138 9.2L 
146 10.1 L 
uSp. 14.2 Ft 
156 10.8 L 
165 12.0L 
176 12.3 L 
180 12.0 Pt 


R Dor 

043562 
099 5.3Ht 
099 5.7 Dr 
Tis 5.5 4 
113 5.8En 
117 59Dr 
117 5.8Sm 
123 6.0En 
125 5.8Sm 
132 5.5 Ht 
144 5.5Bl 
154 5.5 Bl 

R Cag 

043738 


oo0f 13.0 Ht 
113{12.0 Ht 
117 12.0 Dr 
160 10.4Dr 


R Pic 

0441349 
099 7.2 Ht 
099 68Dr 
102 65En 
113 68 Ht 
114 60En 
117 7.0Sm 
117 66Dr 
125 7.0Sm 
127 65Dr 
144 6.7 Bl 
154 7.7 BI 
160 7.3 Dr 

S Pic 

050848 


099 12.9 Ht 
099 13.0 Ht 
113[12.2 En 
117 13.6 Ht 
125[12.2 Sm 


J.D.Est.Obs. 
S Pic 
0508 48 

099 12.9 Ht 

099 13.0 Dr 

113[12.2 En 
117 13.6 Dr 
125[12.2 Sm 
144[12.9 Bl 
160[13.6 Dr 
R Aur 
050953 
9.5 Ah 
9.5 Ah 
7.8 Pt 
tT Pic 

051247 

099 11.4 Ht 

099 11.1 Dr 

113 11.8 En 

113 11.8 Ht 

117 12.5 Sm 

117 12.4Dr 

160 12.8 Dr 


159 
160 
180 


T Con 
051533 
099 8.6Ht 
099 8.6Dr 
102 83 En 
113 8.1 Ht 
113 7.9En 
117. 8.1Sm 
117 7.8Dr 
123 7.9En 
ivy 77 Dr 
142 7.3Dr 
160 7.7 Dr 
S Aur 
052034 
180 8&6 Pt 
W Aur 
052036 
176 9.7L 
180 9.8 Pt 
S CaM 


053068 
155 10.0 Pt 
180 10.4 Pt 
187 9.5Jo 

RR Tau 

053326 
77 1207 L 
179 10.8L 
180 10.6 L 
181 10.9 L 
182 10.9L 
183 11.4L 
184 12.2L 

U Aur 

053531 
177[11.0 L 


Star Observers 


JULY AND 


J.D.Est.Obs. J.D.Est.Obs. 


RU Aur V Aur 
053537 061647 
180 96Pt 183 88L 
SU Tau AG Aur 
054319 062047 
181[11.6 L 139 9.3L 
184[12.1 L 172 9.4L 
S Cor 183 9.5L 
054331 Nov Pi 
099[12.6 Ht 063462 
113/12.6 Ht 099 §83Ht 
125[12.2Sm 102 83En 
R Cor 113 8.3 En 
054620 113 &8.2Ht 
099/13.0 Ht 121 84Sm 
113{13.0 Ht 121 81£En 
125/12.4Sm 131 82 Ht 
V Cam 131 8.4Sm 
054974 141 81En 
139 10.0 L 142 82Ht 
150 10.9L i149 82Ht 
155 11.0Pt 149 84Sm 
lye tak 154 83En 
180 11.2 Pt 57 8.3En 
184 11.5L S Lyn 
Z AuR 063558 
055353 140 13.7 L 
161 10.0Pt 177 13.6L 
180 10.6 P¢ X Mon 
188 10.6 Pt 065208 
R Oct 099 7.4Dr 
055686 ily 7.3100 
099 11.2Dr 127 76Dr 
100 11.4Ht 142 81Dr 
102 11.0En 151 85 Dr 
113 106En 153 10.3 Dr 
113 11.1 Ht R Lyn 
117 10.9 Dr 065355 
121 10.5En 140 11.2L 
121 10.9Sm_ 151 11.0 L 
131 10.6Ht 163 9.9L 
131 10.3 Sm ej © £ oP 
141 96En R Vor 
144 98 Bl 070772 
145 95Dr 099 12.8 Ht 
147 99Ht 113 13.4Ht 
149 9.4Sm _ 113 13.2 En 
154 9.1 Bl 117 12.4 Dr 
X AuR 121 13.4 En 
060450 142 13.3 Dr 
101 9.4Ch 149[13.4Ht 
163. 125 1L L. Pu 
177 11.6L 071044 
180 11.0 Pt 117 40D 
183 11.3 Lj 127 44Dr 
i89 10.4 Lj 142 49Dr 
V Avr i145 49D; 
061647 ibl $3 D 
140 8.7L 
i7z 87h 


\uGI 


487 


st, 1930. 


.D.Est.Obs. 


Z Pup 
07 > 20b 
102[12.1 ys 
122[12.1 
S Vou. 
07 317 
099 10.1 fn 
102 10.2 En 
113 9.5 En 
113 9.5 Ht 
117. 9.1 Dr 
121 9.5Sm 
121 9.5 En 
127 89Dr 
131 8.7 Ht 
131 8.9Sm 
141 9.3 En 
142 9.0 Dr 
142 92Ht 
144 8.9BI 
149 9.5 Ht 
149 8.9Sm 
151 9.2 Dr 
154 9.1 Bl 
154 9.3En 
S Gem 
073723 
114 13.0 C] h 
W Pup 
AT 


099 4. 9 Ht 
099 11.3 Dr 
102 11.9 En 


113 11.9 Ht 
113 12.3 En 
117 11.9 Dr 
121 11.9Sm 
121 11.4 Er 
127 10.4Dr 
130 10.7 En 
131 11.6 Ht 
131 10.1 Sm 
142 9.4Dr 
142 94Ht 
144 9.1 Bl 
145 9.1 Dr 
i149 92Ht 
149 9.4Sm 
151 9.0 Dr 
154 8&8 Bl 
154 89 En 
GEM 
074323 
114 11.8 Ch 
R Cne 
081112 
125 7.8Ch 
134 7.9Ch 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING JULY AND AU 


J.D.Est.Obs. 
V Cne 
081617 

124 9.2Ch 

141 10.8L 
R CHa 
082476 

099 12.4 Ht 

113 12.6 Ht 

121[12.6 Sm 

144[12.6 BI 

149/12.6 Ht 

157[12.4 Sm 
U Cnc 
083019 

124[12.4Ch 

141[11.9 L 
S Hya 
084803 

124 11.6 Ch 

134[11.1 Ch 
T Hya 
08 5008 

i24 84Ch 
T Cnc 
085120 

124 82Ch 

148 85 BL 

151 8&8 BL 

155 8.5 BL 
= FYS 
090037 

144 [t Bl 

154 [t Bl 
V UMa 

090151 

10.2 L 
10.7 Sf 
10.5 L 
10.5 L 

163 10.6 L 

174 10.4L 
W Cnc 

090425 
9.2 Ch 

8.3 L 
8.3 L 


138 
143 
146 


155 


124 
138 
146 
155 
163 8. 
RX UM 
090567 
a6 ZL 
146 11.0 L 
185 108 L 
163 12.1 L 
174 11.0L 
RW Car 
091868 
669 12.2 Ht 
099 12.1 Dr 
MS 31.3 Mt 


o0 
Ww iho 
pein 


J.D.Est.Obs. 
RW Car 
091868 
113 11.7 En 
Hy 1.5 Dr 
121 10.7 En 
130 9.8 Fn 
131 9.8 Ht 
141 9.7 En 
142 9.7 Dr 
142 9.7 Ht 
144 9.6 Bl 
149 95Ht 
150 9.7 En 
151 9.7 Dr 
154 9.5 Bl 
154 96En 
Y VEL 
0902551 
099 14.3 Dr 
113[12.9 Ht 
114[12.4 En 
121[12.4 En 
131[12.1 Sm 
144 13.3 Bl 
154 13.2 Bl 
157[12.1 Sm 

X CAR 
002062 
099 9.7 Ht 
113 9.7 Ht 
114 9.9 En 
117 9.3Dr 
121 9.7 En 
121 10.0Sm 
127 9.3 D1 
130 9.6 Fn 
131 10.0 Sm 
131 9.7 Ht 
i4l 9.6 En 
142 9.2Dr 
142 94Ht 
144 9.1 Bl 
149 9.4Sm 
149 9.3 Ht 
150 9.22En 
151 9.0Dr 
154 8931 
i157. 9.2Sm 
X Hya 
093014 
099 9.7Ch 
Y Dra 
(93178 

140[13.9 L 
Sti 139 L 
ive 169. 
R LM 
093934 
097. 9.3 Ch 
116 7.5 Gy 


J.D.Est.Obs. 


R LMr 
093934 
119 7.6Ch 
132 7.3Ah 
133 7.3 Ah 
134 7.3 Ah 
iss 73Ah 
140 7.9 Gy 
141 7.4 Pt 
144 7.3 Ah 
144 7.2Fd 
145 7.4Ch 
145 7.5 Ah 
146 7.5 Ah 
147 7.4Ah 
l47 75085 
147 7.36d 
148 74HS 
148 7.1 Fd 
80 /3 HS 
155 7.2 Fd 
157 7.4HS 
RR Hya 
(ele) 4023 


114 10.2 En 


117 9.6Dr 
121 98 En 
130 9.5 En 
142 9.2En 
142 84Dr 
150 9.0 En 
151 87Dr 
R Leo 
094211 
097 8.2 Ch 
115 64Ch 
124 6.0Ch 
132 5.4Ah 
141 5.5 Pt 
144 5.7 Fd 
147 5.7 HS 
148 5.7HS 
148 5.5 BL 
150 5.7HS 
151 54 BL 
152 5.8Ch 
155 56BL 
155 6.0Ma 
157 58HS 
165 6.0 BI 
Y Hya 
094022 
114 8.2En 
121 8&.1En 
130 8.1 En 
142 82En 
150 8.2 En 
Z VEL 


953 


195. 
099 14.5 Dr 


J.D.Est.Obs. 
Z VEL 
094953 

113[12.8 Ht 

121[12.1 Sm 

131[{12.1 Sm 

144 13.4 Bl 

149[12.8 Ht 

154 13.0 Bl 
V Leo 
095421 

15. 13.1Ch 
ie 3.00) 


RR Car 
095458 
099 83 Ht 
113 83 Ht 
114 80En 
121 7.8En 
130 7.6 En 
131 8.0 Ht 
142 7.9 Ht 
143 8.0 En 
149 8.0Ht 
150 8.1En 
RV Car 
005563 
099 11.5 Ht 
113 11.8 Ht 
114 11.8 En 
117 12.0 Dr 
121 11.8 En 
130 12.1 En 
144 12.8 Bl 
149 13.1 Ht 
151 13.5 Dr 
S Car 
100661 
099 5.8 Ht 
999 55Dr 
1s 55h 
114 58En 
117 5.4Dr 
12! 6.0Sm 
121 58En 
iZ7 56 Dr 
159 6.0En 
13) 5.5 Ht 
151 5.8Sm 
14: 6.2En 
142 62Ht 
142 6.1Dr 
144 62Bl 
145 63Dr 
149 64Ht 
149 6.5Sm 
iff 63 En 


i531 66Dr 
54 6.9 Bl 


fd ati 


J.D.Est.Obs. 
Z Car 
101058a 

114[12.3 En 
125[12.3 Sm 
144[12.6 Bl 
149[12.6 Ht 
157[12.3 Sm 
AF Car 
101058b 
099 14.6 Dr 
W VEL 
IO1153 
9.3 Ht 
9.8 Ht 
9.5 En 
9.3 Dr 
9.8 Sm 
9.8 En 

10.0 En 

10.2 Sm 

131 10.2 Ht 

141 10.2 En 

2 10.5 Ht 

9.7 Dr 

9.8 Bl 

10.7 Sm 

10.8 Ht 

10.7 En 

9.7 Dr 

10.4 Bl 

10.8 Sm 

U Hya 
103212 
124 5.7Ch 
Mi S35. 
RZ Car 
103270 

099[15.2 Dr 

113/13.1 Ht 

121[13.1 En 

142[13.1 Ht 


099 
113 
114 
117 
Wea 
121 
130 
131 


149[13.1 Ht 
R UMa 
103769 

114 12.8 Ch 

141 12.6 Pt 

153 13.1 Ch 

lv2 12:5 Pt 
V Hya 
104620 

099 6.8Ch 

108 6.6Ch 

114 69 En 

121 7.1En 

130 7.1 En 

141 6.8L 

143 7.5 En 

144 6.5 Bl 

150 7.1 En 


GUST, 1930. 


J.D.Est.Obs 
V Hya 
104620 
7.0 Bl 
154 6.5L 
156 68Ch 
RS Hya 
104628 
115 12.0 En 
122 12.2 En 


154 


124 
141 
141 
152 
153 " 
155 10.9 Ma 
163 10.8 L 
iz2 101 L 
RS Car 
110361 
121[12.3 Sm 
131[12.3 Sm 
157 12.3 Sm 
S Leo 
110506 
10.1 Ch 
9.9L 
10.0 Pt 
10.0 L 
10.0 Ch 
10.5 L 
10.1 Ma 
163 10.5 L 
2 2 
RY Car 
ITI561 
3 13.3 Ht 
7 12.8 Dr 
1 12.1 En 
5 
7 


124 
138 
141 
146 
152 
153 


155 


12.1 Sm 
11.5 Dr 
30 11.0 En 
31 11.0 Sm 
12.1 Ht 
10.6 En 
10.8 Ht 
10.2 Dr 
10.6 Bl 
10.2 Dr 
10.5 Ht 
10.6 Sm 
10.6 En 
10.0 Dr 
10.2 Dr 
10.7 En 
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VARIABLE STAR OBSERVATIONS RECEIVED DURING 
J.D.Est.Obs. 


RY Car 

111561 
154 10.5 Bl 
157 10.8Sm 
157 10.8 En 

RS CEN 
IT1661 
13.7 Dr 
13.6 Dr 


099 
117 
127 
130 
141 
142 
142 
144 
149 
149 
150 


10.8 Sm 
10.7 En 
151 10.4Dr 
153 10.1 Dr 
54 10.0 Bl 
154 
157 


_— 


ene 
~ 


S 
149 93 
156 9 o Sm 

\W CEN 
115058 

10.7 Ht 
11.4 Ht 


099 
113 
115 
117 
121 1 
122 1 
127 1 
130 1 
142 12 
144 1 
145 1 
151 1 
154 13.1 Bl 
156 12.6 Sm 
R Com 
115919 
124 96Ch 
141 10.6 Pt 
148 10.5 BL 
151 10.5 BL 


J.D.Est.Obs. 


R Com 

115919 
152 10.5 Ch 
155 
165 


172 11.6 Pt 
176 
SU Vir 
pore 


oe 


= 


C 
Ma 


UIbo 


— see 
NID 

w 
NNN bd 
fost d 


2 mt eh pet feet 


~ ) 
ms x 
“~ 


CU mt et et et bt STA BO 


Ww 


NNN 9 
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Ar 


— 
th 


=—IONN 


0 Bw bo 
ssa m TON 


124 1 
141 10. 
144 11. 
148 10.4 
148 11.1 


151 10.8 BL 
155 11.0 BL 


156 10.6 Ch 
156 11.0 Fd 


165 10.5 BL 
172 10.6 BL 


a 10.6 Pt 


176 10.5 BL 
179 10.5 BL 
Y Vir 
122803 
124 10.7 Ch 
138 9.7L 
146 9.5L 
153 9.5L 
156 98Ch 
165 96L 
175 10.1 L 
U Cen 
122854 
099 8.7 Ht 
099 8.7 Dr 


of Variable 


10.6 BL 
10.9 BL 
172 11.1 BL 


11.4 BL 


J.D.Est.Obs. 


U CEN 
122854 
099 8.7 Ht 
099 8&7 Dr 
113 9.6 Ht 
115 98En 
117 9.6 Dr 
122 10.2 En 
122 10.1 Ht 
127 10.3 Dr 
130 10.4 En 
143 11.1 En 
144 11.5 Bl 
145 11.3 Dr 
147 12.0 Ht 
150 11.7 En 
151 11.5 Di 
154 12.1 Bl 
T UMa 
123160 
099 9.5 Ch 
132 8.2 Ah 
133 8.0 Ah 
133 8.0Ch 
134 8.0 Ah 
135 8.1 Ah 
138 8.2 Ah 
139 8.2 Ah 
141 8.1 Pt 
142 8&2Ah 
142 82KFd 
143 8.0 Wd 
144 83Jo 
144 83 Ah 
144 8.5 Fd 
145 8.3 Ah 
146 8.3 Ah 
147. 8.3 Ah 
147 83HS 
147 &8.1Fd 
148 &.5 Fd 
148 8.2 Wd 
149 8.5 Fd 
150 8.1 Ma 
150 8.3 Wd 
150 8&4HS 
153 83 Jo 
153 8.4Fd 
155 82Fd 
155 85 Ah 
156 8 2Jo 
157 86HS 
157 8.0 Wk 
158 8.5 Ah 
159 84Ah 
160 8.0Jo 
160 84Fd 
160 8.6 Ah 
161 8.5 Ah 
162 &86HS 


J.D.Est.Obs, 


T UMA 
123160 
165 8.7 Ma 
165 8&5 Be 
165 8.5 Fd 
166 8.8 Wd 
166 8.5 Jo 
170 8.9 Wd 
170 8.7HS 
170 8&5) 


172 86Ma 


172 8.9 Wd 
172 8.9 Pt 
174 8&7 Jo 
180 9.0 To 
183 9.5 |. 
188 9.8 Wd 
188 9.6 Ma 
193 10.0 Be 
193 10.1 Id 
R Vir 
123307 
111 69Ch 
132 7.0 Ah 
135 7.1 Ah 
139 7.2 Ah 
141 7.2Pt 
144 7.9 Fd 
1447.8 Ah 
145 7.7 Ah 
146 8.0 Ah 
147. 8.0 Ah 
147 7.6 1d 
151 9.0Mc 
154 8.9Ch 
155 8.6 | d 
158 11.4 Mc 
72 Fi2 Pt 
RS UMa 


141 13.4 Pt 
172 14.3 Pt 
S UMa 


123961 
099 8.2Ch 
111 8.4Ch 
119 85Ch 
130 9.1L} 
132 9.2L; 
132 8.7 Ah 
133 9.0 Ah 
133 8.9 Cl 
134 8&8 Ah 
134 9.3L) 
138 9.0 Ah 
139 9.1 Ah 
141 9.5 Pt 
142 9.5 Li 
142 9.2 Ah 


Jury 
J.D.Est.Obs 


Star Observers 


AND A 


S UMA 
123961 
142 10.0 Fd 
143 
144 9.6 Jo 
144 9.6L) 
144 9.2 
144 10.2 

145 9.5 

146 98 Lj 
146 9.5 

147 9.6 Al 
147 
148 
148 9 
412 9 


149 


SIuiw vin 


J 


mw w 


—_ 
Shlvouiw 


10 


manning 


P™NINI 


10 
59 10 
10 
160 9 


10.3 Fd 


Nb ploN DS 
- 


165 10 
5 10.3 
10.: 
170 10.5 
172 11.2 


4 
10.7 M 
4 


10.9 
2 10.4 
174 10.7 


9.4Wd 


489 


i 1930. 


J.D.Est.Obs 


U Vir 
124606 
132 8.4 Ah 
135 84Ah 
141 8.2L 
144 84Ah 
144 7.8 Fd 
145 8&4Ah 
146 8.5 Al 
147 8.5 Ah 
153 8.2L 
157 8.2Cl 
165 8.2L 
172 8.6 Pt 
173 9.0 Me 
175 &8&8s&L 
RV Vir 
169 14.0 L 
180 13.8 L 
U Oct 
099 9?2?Dr 
100 9.3 Ht 
114 86Ht 
115 8&5 Fi 
117 &4Dr 
121 8.0 Sm 
126 8&3 En 
127 83 Dr 
131 8.1 Ht 
131 85Sm 
131 8&.2En 
143) 8.5 En 
144 8.5 BI 
145 8.5 Dr 
147 85Ht 
149 8.5 Sm 
151 85 Dr 
154 8.5 Bl 
V CVn 
131546 
193 8.2 Gb 

\ 
173 10.3 M 

V Vu 
172 13.6 L 
184 13.2] 

R Hya 
100) 9.2 Ht 
111 9.4¢ 
1l4 94Ht 
115 9.3 En 
117 9.5 Sm 
125 9.5Sm 
126 9.5 En 
131 96Ht 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING JULY AND AvucGust, 1930. 
J.D.Est.Obs. 


J.D.Est.Obs. 
R Hya 


131 
141 
142 
143 
144 
144 
149 1 
149 1 
150 ¢ 
152 
154 
154 
165 
172 
175 


ee Rp mt me 


OmMnyy 
-s3c- 


No) 
a 
ee) 
a4 2S 


097 

100 
114 
115 
117 
119 
125 
126 
131 
131 
142 
143 
144 
144 
i4d7 
148 


9.0 Sm 
8.5 Ch 
7.8Sm 
8.2 En 
J. Eat 
7.7 En 
6.8 Ht 

6.9 En 
6. 6Jo 


6.8 Sm 
6.7 Jo 
6.2 HS 
6.8 HS 
7.1 Pt 
6.6 Jo 
181 7.0 Jo 
183 6.7 Jo 
RV Cen 
I33155 
9.3 Ht 
9.5 Ht 
8.6 En 
9.1 En 
8.9 Ht 
8.7 En 
8.4 En 
8.8 Bl 


099 
113 
115 
126 
131 
131 
143 
144 


J.D. 


Est.Obs. 


RV CEN 


147 
150 


133155 
8.7 Ht 
8.6 En 


T UM 


142 
143 
148 
148 
15] 
153 


133273 
10.0 L 
10.3 Wd 
10.3 BL 
10.3 Sf 
10.5 BL 
11.0 Sf 


5 10.5 BL 
S 107 L 


11.0 Wk 


5 10.8 BL 


mr DOW WD POR 


De te et et 
SCHhAPRAN ONG, 


poh 
_ 


11.4 En 
10.8 Dr 
10.3 Dr 


5 10.2 Bl 


J.D.Est.Obs. 
RT CEN 
134236 
156 10.4Sm 
R CVn 
134440 
8.5 Ah 
8.5 Ah 
8.6 Ah 
8.7 Ah 
8.7 Ah 
8.8 Ah 
8.6 Pt 
8.9 Ah 
8.7 Ch 
8.9 Ah 
8.9 Ah 
9.3 BL 
9.3 BL 
9.4 BL 
55 9.0 Ah 
5 9.3Fd 
9.3 Wk 
9.3 Ah 
9.3 Ah 
9.4 Ah 
9.6 BL 
9.8 BL 
72 10.0 Pt 
10.1 Gb 
99 BL 
10.0 BL 
9.9 Jo 
188 10.5 BL 
190 10.3 BL 
191 10.4BL 
RX CEN 
134536 
100[13.1 Ht 
115[13.0 En 
145[13.1 Bl 
151 13.6 Dr 
T Aps 
134677 
142 13.2 Dr 
145 13.1 Bl 
147 13.2 Ht 
151 13.1 Dr 
155 12.9 BI 
RR Vir 
135008 
144 13.5 Pt 
172 11.6 Pt 
Z Boo 


t32 
135 
138 
140 
142 
144 
144 


138 
148 
150 
155 
165 


173 9.3 Ma 





J.D.Est.Obs. 


175 


141 
172 
184 


Z Boo 
140113 

9.7L 
Z Vir 
140512 
144L 
[14.1 L 
[13.8 L 


— Hya 


155 


a 
-) 
wn 
\ 
Co + 


fe atcheg 
— 
jee 
er 


I Pree 
10.6 Ht 
9.7 Dr 
10.5 Ht 


5 10.3 En 


9.7 Dr 
10.3 Sm 
10.0 En 

9.4 Dr 
10.3 Ht 
10.0 Sm 

9.3 En 

8.9 Dr 
9.7 En 
9.4 Bl 
9.5 Ht 
9.5 Sm 
8.3 Dr 
8.3 Dr 
9.2 En 

8.4 BI 


U UM 


130 
132 
132 
133 
134 
135 
142 
142 
144 
144 
144 
145 
145 
146 
147 
147 
155 
156 
157 
157 
158 


141567 
9.0 Lj 
9.0 Lj 
8.6 Ah 
8.9 Lj 
8.8 Ah 
8.7 Ah 
8.9 Ah 
8.9 Lj 
8.9 Lj 
8.5 Pt 
8.9 Ah 
8.9 Ah 
8.8 Lj 
9.0 Ah 
8.9 Ah 


8.6 Lj 
8.7 Ah 


J.D.Est.Obs. 
U UMr 
141567 

8.5 Ah 

8.5 Ah 


159 
160 
161 
161 
166 
172 
172 
172 
176 
180 
183 
183 
184 
188 


Se 
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NNN WYWWwwh 
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101 
142 
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152 
155 
170 
172 
182 
187 


Pt bd et fed 
CoWwTUe 
Qc 


FOND Ninn ne & 
vu 
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~~ 

Nn 

oil 

AT 
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142205 
141 13.8L 
154 142L 
172 ZL 
184 14.0L 

V Boo 

142539a 

9.2 Ch 
10.6 Ah 
11.0 Fd 
10.6 Ah 
9.5 Pt 
10.4 Ah 
10.6 Ah 
10.6 Ah 
11.0 Fd 
11.1 Fd 
8.8 Gb 
11.3 Fd 
11.1 Fd 
9.8 Mc 
9.5 Jo 
10.5 Fd 
11.1 Fd 
11.3 Me 
10.1 Ah 
10.5 Sf 
9.7 Jo 
9.7 Ch 
11.3 Fd 
11.2 Mc 
10.2 Ah 


101 
142 
142 
144 
144 
145 
146 
147 
147 
148 
148 
149 


—_ 
Js 


MUmMmUNnUIUION 
CUI We 


—_ 
wn 
Ss 


156 
156 
158 
158 


V Boo 
142539a 
9.7 Fd 
10.1 Ah 
9.7 Jo 
10.0 I'd 
10.2 Ah 
10.1 Sf 
9.9 Id 
9.9 Be 
9.4 Jo 
9.8 Sf 
9.6 Pt 
8.9 Jo 
9.6 Gb 


159 
159 
160 
160 
160 
162 
165 
165 
166 
170 
172 
172 
173 
174 
176 
178 
180 J 
180 9.4G 
183 
183 ¢ 


143227 
101 12.4Ch 
130 10.5 Lj 
132 10.5 Lj 
134 10.41) 
142 10.3 Ah 
144 9.9 Ah 
144 9.7 Pt 
144 10.1 Lj 
145 10.1 Lj 
145 9.9 Ah 
145 98Ch 
146 9.7 Ah 
147 9.7 Ah 
147 10.1 Lj 
148 10.0 Gb 
152 9.7 Be 
153 9.5 Jo 
155 9.3 Ah 
156 
157 
197 
158 
158 
159 
160 
160 
161 
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VARIABLE STAR OBSERVATIONS RECEIVED DURING Juty Anp Aucust, 1930. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
R Boo S Aps S Lis - Nor S UM: R CrB 
143227 145971 151520 52849 153378 154428 
166 85Jo 131 105Ht 146 99 L 114 "23. 3Ht 181 87Gy 137 6.0L 
172 83Jo 131104Sm 154 10.4L 117 13.0Sm 183 84Jo 137 61Ah 
172 &7Lj 131101En 169 11.2L 127 12.7Dr 183 89Lj 138 61Ah 
172 86Pt 14210.3Dr 173 13.0Pt 145 125Bl 184 88Lj 138 60Be 
176 86Lj 145103Dr 179 11.9L 147 125Ht 188 88Lj 138 6.1L) 
177 86Lj 145 10.0 Bl S SER 151 11.5Dr 199 86Sf 138 6.1L 
180 8.0Jo 147 103 En 151714 155 11.5 Bl 203 86Mg 139 6.0L 
183 8.0Jo 147 104Ht 115 13.3Ch 156 12.6Sm U Lis 139 6.1 Ah 
183 8.2Be 149 10.4Sm_ 132 12.7L W Lis 153620a 140 6.0 Gy 
184 8.0Lj 150 104En 145 12.4L 153215 127[13.5Dr 140 6.1Ah 
8 7.7L} 151103Dr 147 12.3 Fd 115 10.8Ch 146[13.1Bl 140 6.2 Pt 
1899 7.7L} 153 104Dr 155 11.9L 127 10.9Dr 15112.7Dr 140 6.0L 
V Lis 154 10.4En 155 12.3Fd 132 11.4L T Nor 141 62Pt 
143417 155 10.4Bl 165 11.2Ma 145 10.2Ch 153054 141 6.0L 
141 12.2L 157 10.3En 169 11.5L 145 11.5B1 099 125Ht 142 6.2L; 
154 11.5L 2T Lis 173 11.4Pt 146 114L 099 12.7Dr 142 61Ah 
165 10.6 L 150018 173 11.4Ma 15111.9Dr 103 124En 142 63 Fd 
175. 931. 144 °9.2Pt 175 116Md 154 116L 113 11.7Ht 142 60L 
S Lup 1447 94HS 179 11.51 155 116Bl 117 105Sm 143 6.0 Wd 
144646a 148 9.5 Kn S CrB 172 12.8L 117 10.51] 143 6.0L 
117 121En 148 92Lg 151731 183 13.9 L 121 10.5En 144 6.0Jo 
126123En 148 9.4Sf 114 12.8Ch S UMr1 125 10.2Sm 144 62Lj 
154/121 En 150 9.5HS 144 13.4 Pt 153378 127 96Dr i144 60Ah 
U Boo 153 9.5Sf 173 12.5Pt 101 10.7Ch 131 10.1 Ht 144 61Pt 
144918 157 9.5 HS RS Lis 130 96Lj 131 9.7En 145 6.2L) 
101 10.5Ch 170 103HS 151822 132 9.7Lj) 142 88Dr 145 6.0Ah 
148 113BL 17010.2Sf 100 98Ht 133 96Lj) 142 89Sm 145 6.1L 
151 11.5BL 171 104Mg 103 106En 140 95Gy 144 89En 146 6.0L 
155 116BL 172105 Pt 114 11.1 Ht 142 94Lj} 147 87Ht 146 5.9Be 
65 118BL 173 10.7Mg 115 110En 143 9.35f 149 86Sm 146 6.1L) 
166 11.4Bw 180 10.7Mg 117 114Sm 144 92Lj; 151 87Dr 146 6.0Ah 
72 11.9BL 18010.0Lg 121 114En 144 8. 5Pt 154 89En 146 6.1 Pt 
174 11.7 Bw 203 11.5Mg 125 11.5Sm 145 9.5Ch Z Lip 147 6.2L) 
176 11.9 BL T La 131 11.5 En 145 9.2L; 154020 147 6.0 Ah 
188 12.1 BL 150519 141 12.3.L 147 9.2L; 127[13.6Dr 147 6.1Pt 
190 12.2BL 101 11.8Ch 144 11.7 En 147 9.5 Fd 145[13.0Dr 147 60HS 
191121 BL 141 116L 145 119Bl 148 85Lg 146[12.7Bl 148 6.1 Wd 
195 119Bw 144118Pt 147 121Ht 148 85Kn 151f138Dr 148 6.1 Pt 
07 11.9Bw 148 11.9Lg 147 12.1Sm 148 9.0 Jo R CrB 148 6.0L 
¥ Lue 154 12.5L 154 12.3. L 149 9.0 Fd 154428 148 6.2Fd 
145254 172 13:81. 154123En 150 9.0Sf 097 6.2Ch 149 6.2Fd 
115{13.7 En 172.13.2Pt 155 11.6 BI 153 88Jo 099 61Ch 150 5.9 Be 
131[12.4 Sm Y Lis 156 121Sm 155 9.0Fd 114 62Ch 150 6.11) 
145[13.7 Bl 150605 169 11.5 L 156 87Jo 116 6.0Gy 150 6.0L 
153[14.1 Dr 138 10.3L 186 11.24. 157 921} 124 61Ch 150 60HS 
S Aps 144 10.6 Pt RU Lin 160 86Jo 129 60Be 150 .1 Wd 
145971 148 10.3 Sf 152714 1614 921; 130 621; YOl. 617% 
009 10.5Ht 151 11.3L 115 11.0Ch 162 86Sf 131 591 151 6.01 
009 10.5Dr 156 11.5Jo 141 126L 170 S6Sf£ 132 591 151 6.1Fd 
102 10.2En 169 12.3L 144125Pt 170 85Jo 132 61Lj 152 6.1 Pt 
114105Ht 181 12.7L 14, 118Ch 172 89Lj 132 61Ah 152 62Ch 
115 10.3 En S Lis 154 1301, 173 87Jo 133 6.1 Ah 152 6.0 Dg 
117 10.5 Dr 151520 72 136.27 173 86Pt 133 61Lj 153 5.9 Be 
121 10.4Sm 099 9.2Ch 183 13.6L 175 86Gy 134 61Lj 153 6.0 J 
122 10.3En 101 9.0Ch R Nor 175 86Jo 134 61Ah 153 6.1 Pt 
125 10.2Sm 132 9.3L 152849 176 92Lj} 134 61Ch 153 601 
16102En 144 97Pr 699 15.0Ht 177 9.0L) 135 60Ah 154 6.0L 
127104Dr 145 10.0Ch 099 15.0Dr 181 S5io 135 6114 35 G1 Ft 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING 
J.D.Est.Obs. 


J.D.Est.Obs. 
R CrB 
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61 1. 
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6.1 Pt 
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6.2 Lj 
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6.0L 
6.0 Ah 


6.0 Ah 
6.1 Ah 
6.2 Pt 
6.2 Lj 
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6.0L 
6.2 Pt 
6.0 HS 
6.0L 
6.0L 
5.9 Tf 
6.0 L 
6.0 Jo 
5.8 Tf 
5.6 Sd 
6.1 Pt 
6.0 Mg 
6.0L 
5.9 Wd 
6.1 HS 
5.9 Jo 
6.0L 
6.0 Ah 
5.9 Mg 
6.0L 

72 SOoWa 
172 621; 
72 5.9Tt 
6.1 Pt 
6.1 Pt 
5.9 Jo 
6.1 Pt 
53 L 
SOL, 
6.1 Pt 
5.9 Gy 
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184 
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6.0 L 
6.2 Lj 
ee t 
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6.0L 
5.9 Tf 
6:1 Pt 
6.1 Pt 
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5.9 L 
6.3 Df 
6.0 Gb 
6.0L 
6.1 Pt 
6.1 Pt 
6.0 Le 
6.2 Df 
6.0 L 
6.2 Lj 
6.0 TE 
6.3 Wd 
5.9 Jo 
6.1 Le 
6.0 Gb 
6.0L 
6.2 Lj 
6.1 Pt 
6.1 Pt 
6.1 Mg 
6.0 Gb 
6.1 Ah 
6.0 TE 
6 Pt 
6.2 er 
6.3 Wd 
5.9 De 
6.0 Gb 
6.3 Lj 
6.1 Pt 
6.2 Pt 
6.2 Fd 
6.0 Mg 
6.1 Pt 
6.0 Lg 


J.D.Est.Obs. 


R CrB 

154428 
197 
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200 
200 
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202 


154536 
101 9.8 Ch 
137 
144 
150 
153 


ae 


rome 


169 10.1L 
173 10.0 Pt 
181 10.1 L 
R Lupe 
154736 
127 12.2 Dr 
151 11.6 Dr 
RR Lis 
155018 
13.3 Dr 
13.9 L 
14.0 Pt 
14.1 Dr 
14.0 L 


127 
142 
144 
151 
154 
184 


J.D.Est.Obs. 
Z CrB 
155229 

169 11.7 L 
178 11.2 Md 
181 10.6 L 
204 9.8 Mg 
RZ Sco 
155823 
9.1 Ht 
8.9 Ht 
8.8 Sm 
8.8 En 
3.6 Sm 
8.9 En 
8.7 Ht 
8.3 En 
8.8 Sm 
8.4 Pt 
9.0 En 
8.9 Ht 

149 8&&8Sm 

154 9.1En 

173 10.1 Pt 

Z Sco 

160021 

12.0 Ht 

11.8 Ht 

11.5 Sm 

11.8 En 

11.2 Sm 

11.2 En 

11.4 Ht 

11.0 En 

10.7 L 

10.7 Bl 

10.8 Bl 

10.6 Sm 

11.0 Ht 

10.6 L 

10.8 En 

10.7 En 

156 10.6 Sm 

169 10.3 L 

181 10.1 L 

R Her 
160118 

147[10.7 Fd 

155[12.0 Fd 

186[12.4 Fe 

193[11.1 Fd 

U Ser 

160210 

8.9 Fd 
8.5 Fd 
9.0 Be 
8.8 Pt 
8.5 Fd 
8.5 Fd 
8.6 Fd 
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9.0 Wk 
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9.8 Pt 
10.4 Dg 
10.2 Be 
11.1 Ma 
10.3 Dg 
11.2 Fd 
12.4 Md 
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160221a 
146 11.5 Bl 
155. 123 Bi 
SX Her 
160325 
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165 
173 
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193 
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176 
180 


182 
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‘© 
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a Lachachachenl enlashachachachacl elas) 
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Coearerdtce 


20 90 DO NI. 90 90 NI. 90 9 90 5 


sust, 1930. 
J.D.Est.Obs., 


SX Her 
160325 
200 8.0 Pt 
W Sco 
160519 
127 12.8 Dr 
146 13.2 Bl 
151 13.0 Dr 
155 13.8 Bl 
RU Her 


160625e, 


ae ee ee en 
cC™INUId 
lo bo Un Ww UI 
Fee Dini be \ 
rerar 


"s Sco 
I61122a 
100 10.2 Ht 
114 10.2 Ht 
117 10.6Sm 
117 10.5 En 
125 11.2 Sm 
126 11.0 En 
131 11.2 Ht 
131 11.0 Fn 
142 11.9Sm 
144 
144 J 
146 12.0 Bl 
147 1 
149 1 
155 1 
73 13. 
S Sco 
161122b 
114 12.4 Ht 
117 12.4 En 
125 11.9Sm 
126 11.9 En 
131 11.5 Ht 
131 11.5 En 
142 11.5 Sm 
144 11.5 Pt 
144 11.3 En 
146 11.3 Bl 
147 11.5 Ht 
149 11.0Sm 
154 11.2 En 
155 10.9 Bl 
173 11.7 Pt 
W CrB 
161138 
144 11.5 Pt 
73 124 Pt 
181 11.7 Jo 
W Opu 
161607 
142 10.8 Br 
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VARIABLE STAR OBsERVATIONS RecEIVED Durine Jv! \Np A st, 1930. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs 
W Opn T Opn R Dra S Her RV Hi RW Sco 
161607 162815 163266 164715 165631 . 170833 
142 10.6L 115 11.0Ch 146 108Lj i66 84Jo 101 12.0¢ 146[13.0 Bl 
144108 Pt 127 116Dr 147 10.7HS 173 83Be 148 14.4L 151[13.0 Dr 
148 10.5Kn 144 12.2Pt 15010.7Ma 173 81Pt 155 144L Z Oru 
148 10.4Le¢ 146 12.0L 150 10.7 Wd 174 85Jo 176 14.31 171401 
153. 91.11 146 119Bl 152 98Be 180 7.7 Jo RE Si 142 13.1 Br 
163 11.6 L 151 12.7 Dr 155 11.2Fd 182 81Be 165636 146 124 Pt 
173 12.0Pt 153.124Ch 15610.8Fd 183 7.9Jo 117[12.1 EF: 147 12.6 Be 
175 12.0L 155 123Bl 157 10.7HS RS Sco 129[ 13.01 158 11.7 Ch 
186 12.3Fe 155 13.0L isy 134.21; 164844 146[14.0 Bl 159 11.7 Ah 
V Opu 170 13.1 Bw 161 11.2Lj) 099 93Dr 151f13.2Dr 173 11.5 Pt 
162112 173 13.2 L 165 11.3 Ma 100 10.1 Ht 155 14.0 BI RS Her 
115 10.0Ch 184 13.51. 172 11.5Lj 114 8.5Ht R Orn 171723 
134 10.2 Ch S Oru 173 11.7Lj 117 7.5Sm 7021 142 12.2 Bi 
142 9.3L 162816 173 114Ma 117 7.6En 108 78Ch 146 12.1 Pt 
144 90Pt 115 106Ch 173 11.5Pt 125 63Sm 131 82HS 168 12.4B 
133 10.1 L 127 97Dr 183 118Lj 126 68En 134 84Ch 173 12.5 Pt 
169 9.7L 145 10.1 L 184 120L) 131 66Ht 139 78] 195 11.5 Bw 
173 10.0Pt 146100Bl 188 120L; 131 63En 144 87Fd 206 11.0 Md 
181 10.5 L 151 99Dr 188 119Ma 142 65Sm 144 85] 207 10.9 By 
U Her 153 98Ch 193 122Fd 144 62En 146 84P S Oc1 
162119 155 10.2 L RR Opu 146 6.0 Bl 147 &86HS 172486 
115 11.8Ch 155 10.2 Bl 164319 147 62Ht 147 87Fd 100 13.0Ht 
144211.7Br 169 108L 126 11.8En i149 60Sm 148 8.7] 114 13.2 Ht 
144125Pt 170 11.2Bw 14411.2En 151 59Dr 148 87HS 146 13.4BI 
149 12.2Fd 181 11.6L 145 11.41. i53 5.9Dr 149 88] 155 13.2 Bl 
153. 11.9Ch 260 12.7Bw 146 11.5 Pt 154 7.1E 151 8.7 Fe RU Opn 
155 11.9 Fd W Her 147 11.5Sm 155 56Bl 153 9.0Jo 172809 
156 11.5 Fd 163137 154 11.2En 172 67Meg 153 89] 119 10.9 Ch 
157 12.5 Wk 097 11.8Ch 155 11.11L 172 7.0Sd 155 89] has 22.2 1. 
W3 U5Pt 115 132Ch 156 11.2Sm RR Sc 156 8&8] 146 12.3 Pt 
193 11.4Fd 142:13.7 Br 169 10.7L 165030a ] 91] 148 12.61 
Y Sco 14413.1Pt 173 10.2Pt 099 81Dr 158 91HS 150 12.4 Ma 
162310 149 93Be 181 9.9L 100 82Ht 160 9.3] 53 13.2C 
132 127 1 153 13.4Ch 181 98Fe 114 74Ht 160 89Fd 155 12.9] 
146 13.4L 156 11.5 Fd S Her 117 7.6Sm 163 9.2] 162 13.7 Br 
boo 1351. 173 13.4 Pt 164715 117 74En 166 94Jo 163 13.4L 
172 12.3 Bw R UM 101 9.3Ch 125 69Sm 170 96HS 173 13.5 Pt 
173 13.5 L 163172 132 88Ah 126 64En 170 9.4] 176 14.01 
SS Her 166 89Jo 133 88Ah 131 68Ht 173 9.5] RT Ser 
162807 172 GOJo 134 89Ah 131 64E 173 6B 173411 
101 96Ch 188 ©)To 134 93Ch 142 64Sm 17 148 12.3 L 
132 11.6 L 183 89Jo 135 89Ah 144 62En 176 9.7] 73 12.3 L 
142 12.2 Br R Dra 138 90Ah 146 60B1 177 99] XU Sco 
143 10.0 Be 163266 142 89Ah 147 59Ht 177 97 B 73543 
144122Pt 097 79Ch 143 92Be 146 61Sm 180 9.9 Ji 099 10.7 Dr 
145 12.3 L 116 89Gy 144 82Jo 131 59Dr 182 D 17 10.7 Ex 
153 128Ch 119 95Ch 144 88Ah 174 62En 183 10.0Jo 144 10.9 FE: 
155 12.81 130 97Lj 145 S8Ah 155 62B1 RT Het 146 10.7 BI 
163 12.4] 132 9.9 Lj 146 8.9 Ah SS Oru 170627 151 10.5 Dr 
170 12.2Le¢ i32 9.7Ah 146 9.5 Pt 165202 101 13.0 ¢ 155 10.4 Bl 
170 121 Meg 134 99Lj 147 89Ah 146 89 Pt 142/14 155 10.2 Fr 
170 12.1Sd 135 9.7 Ah 153 85Jo 153 85Ch 155/13.81 SV Si 
173 12.0Pt 14210.2Lj 155 &7Ah 158 89Md 173/143] 74135 
i73 TB 4. 142 10.2Br 158 87 Ah 172 10.0Md 4712.4 M 46(13.0 B 
183 10.6 L 143 10.3Wd 159 86Ah 173 9.4] 218[12.0 B 1 13.5 D1 
184 89Bce 144106Lj 160 86Jo 181 10.6 F RW S 12.2 En 
144108 Pt 160 85Ah_ 182 11.5 Md 1708 33 


145 10.4Ch 161 8.7 Ah 117[12.6] 
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VARIABLE STAR OBSERVATIONS RECEIVED DuriING JULY AND Aucust, 1930. 
J.D.Est.Obs. 
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VARIABLE STAR OBSERVATIONS RECEIVED DurinG JULY AND AvuGust, 1930. 


J.D.Est.0bs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 


R Sct R Sct R Sct RX Lyr R Aor RW Sar 

184205 184205 184205 185032 190108 190819a 
153 58Jo 174 58Jo 189 5.7L) 188 128Ba 119 8.9 131 9.6 Ht 
53 53P7t 175 $630 189 5.5 Ft S CrA 132 96Ah 140 9.6L 
153 6.0L 175 5.9Gy 190 5.4 Prt 1854374 134 95 Ah 145 10.0 En 
153 60Fd 175 59Pt 191 54Pt 100 11.8 Ht 135 97Ah 147 99OHt 
154 60Gb 176 59Pt 191 48Ma 114 11.5Ht 135 94Ch 148 9.5 Pt 
155 5.7Mc 176 5.37Tf 191 5.5 Me 117 11.7Sm 142 99Ah 149 9.6Sm 
155 61Be 176 58Lj 192 5.4Fd 125 11.7Sm 144 98Ah 150 9.7Ma 
155 65Pt 177 56Lg 192 50Be 145 120En 145 99Ah_ 153 10.0Ch 
155 58Fd 177 56Lj) 193 5.5Fd 14611.9Bl 146 10.0Ah 154 99L 
156 59Fd 177 56Be 193 5.0Be 147 11.9Ht 146 10.00 Pt 155 10.3 En 
156 59Be 177 51Dge 195 52Pt 147 11.7Sm 147 10.1 Ah 157 10.4Sm 
156 57Lg 177 56Fd 195 4.7 Ma 155 11.6Bl 147 96Fd 165 9.9L 
156 65Pt 178 58P 195 5.4Me 155 11.7 En 155 10.4Ah_ 165 10.2 Ma 
156 65Ch 179 5.7 Pt 196 5.0Le@ 156122Sm 155 10.9Fd 173 10.6 Bw 
157 59Lj 179 5.0L 197 5.0 Be ST Sar 157 11.0Ch 173 10.1 Ma 
157 61 Pt 179 56Be 198 5.4Be 185512a 158 10.4 Ah 174 10.4 Pt 
157 5.9Jo 180 5.6 Be 198 5.2Me 145 13.1L 159 10.6 Ah 180 10.5L 
158 5.5Mc 180 5.5Jo 199 5.3Md 155 12.3L 160 10.5 Ah 191 10.1 Ma 
158 61Bc 180 5.7Lg 199 5.3 Pt 165 12.11 174113 Pt 200 9.9 Bw 
158 5.9Lj 180 56Mg 199 5.2Be 176 118L ’ Lyr 207 10.2 Bw 
158 63 Pt 180 59Gb 200 5.3 Meg R Cra 190529a BH Scr 
159 61Be 180 5.2T£ 200 5.2Pt 185537a 142 12.3 Br 1908 19b 
159 64Fd 180 5.4Pt 201 5.9Wd 100 12.5H 53 113 Cl 154 12.3] 
160 6.1Jo 181 56Pt 202 58Wd 116 120Ht 170 99Lg 165 12.01 
160 6.1 Pt 181 56Le 203 54Me 117 12.5Sm 170 96Me 179 12.2] 
100 6.2Fd 181 5.5 Gy 203 5.5Me 145 126FEn 170 9.9Sd rY Aor 
1600 58L 182 5.4Be 203 58Be 146 130Bl 174 98 Pt 190907 
161 6.0L) 182 5.5Lg 207 5.8 Bi 147 12.5 Ht 178 9.9Md 148 10.4 Pt 
161 61 Pt 182 53Me 208 60Be 155 124Bl 184 98Br 155 11.7 Fd 
162 60Pt 182 59Gb 211 60Be 155 12.5 En 188 10.6Ba_ 174 10.5 Pt 
164 60Be 182 59Df 212 59Be T CrA RX Sat 174 11.0 Bw 
164 SOTE 182 S5Pt 213 59 Be 185537b 190818 S Lyr 
165 5.7L 183 5.5 Pt 215 58Be 146 13.3Bl 100 10.3 Ht 190925 
165 62Ma 183 55Lg 216 55F 1447 127Ht 116 99 Ht 115[12.6Ch 
165 60Be 183 50Lj 216 5.5C 155 13.0B! 119 10.4 C1 160[14.4L 
165 59Fd 183 49Tf 218 5.9Be Z Lyre 131 10.3 Ht 184 13.5 Br 
166 5.5Jo 183 5.6Wd 219 6.0 Be 185634 140 10.31 188[13.5 Ba 
166 60Be 183 5.4Be RW Lyre 137 12.8L 145 10.1 Fi X Lyr 
166 5.9Wd 183 5.6 Jo 184243 153 12.51 147 10.3 Ht 190926 
168 5.6Tf 184 5.4Be 188[13.4Ba 12 122Ch 148 105Pt 148 9.0Pt 
169 56Mg 184 5.5Lg Nov Aor 740 12.3 L 1499 99Sm 174 9.0 Pt 
169 5.7Pt 184 5.9Gb 184300 162 11.8Br 150 10.0 Ma 2S Lyr 
170 58Sd 184 5.0Lj 119 108Ch 170 114Me 154 10.31 190933a 
170 5.7Le 185 54Le 140 11.7Pt 170 11.5Lg 155 10.2 ¢ 115 11.4Ch 
170 6.0Wd 185 5.5Pt 144 11.7Pt 176 116Sd 1 10.4 | 139 11.8L 
170 60Be 186 56 Pt 148 11.7 Pt 174 11.0 Pt 7 10.5 S1 142 12.5 Br 
172 56Ma 186 5.4Le 151 11.7Pt 177 10.2L i65 10.97 148 12.2 Pt 
172 61Be 186 5.6Mg 160 11.6 Pt SU Scr 173 11.07 153 12.6L 
172 5.5Jo 186 59Gb _ 165 10.7 Ma 185722 174 31.2 P 53 12.8 Ch 
72 58Me 187 49Tf 172 11.6Pt 100 81Ht = 18!) 11.3] 0 1271. 
172 69Gb 187 5.4Pt 173 10.5Ma 116 86Ht 182 11.6™M 173 13.4 Bw 
172 53Tf 188 5.3 Pt 180 11.7Pt 131 8&2Ht 06 11.9 Bw 174 13.3 Pt 
ive 521, 188 5.7Wd 186 11.7 Pt 147 8.1Ht 267 12.11 77 AGAL 
172 5.8Pt 188 4.8 Ma !88 10.4 Ma RT Lyr RW S« RU Lyr 
173 61Be 188 5.4Lj 200 11.6 Pt 185737 T908 19a 190941 
173 58Pt 188 5.0D¢ RX Lyr 153 14.61 1 3Ht = 115[12.3 Ch 
173 60Gb 189 5.1 Df 185032 162 14.1 Br 11 6H 160[14.5 L 
174 58Pt 189 591d 174 145L 174 13.1 L 119 9.6 ( 184[13.8 Br 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING JULY 


Est.Obs. 


U Dra 


140 
153 
154 
162 
172 
174 
180 
180 
193 


119 
146 
148 
153 
155 
155 
165 
174 
180 


100 
116 
119 
131 
138 
147 
148 
150 
153 
155 
156 
158 
165 
174 
180 
203 


190967 
13.4 L 


t Soe 


191019 
9.9 Ht 
8.8 Ht 
8.8 Ch 


AMOO Nr a 
o> 7s = 


4 
= 
= 
> 


WORK SOOUMKHWWwuuDthd 
c 2) 
» 


‘SNNNNNNNNNNN 


st 
= ‘ 
o 


RY Sc R 


070 
077 
079 
082 
O89 
096 
099 
100 


191033 
9.2 Dr 
9.2 Dr 
9.1 Dr 
8.9 Dr 
9.7 Dr 


J.D.Est.Obs. 
RY Sor 
191033 

129[12.5 En 

132 129L 

135[12.4 Dr 

144[12.5 En 

145 13.1 Dr 

147 13.3 Dr 

150 13.0L 

151 13.0 Dr 

152 128L 

153 13.1 Dr 

153 L 


1 

nt 
fem fee fee pee fee beh bed 
WNMNNWNHNW 


IQII24 
099 10.2 Dr 
146[ 12.4 Bl 
153 12.0 Dr 
156[12.1 En 

S Sar 

191319a 
146 11.4 Bl 
147 11.3 Ht 
147 11.4Sm 
180 11.5 L 
135 11:1 En 
155 10.9 Bl 
156 11.1 Sm 
158 11.0 L 
165 10.1 L 
174 10.4 Pt 
180 10.1 L 

- Scr 
191319b 
174 12.5 Pt 

Z Scr 

191321 
147 93En 
156 11.6 En 


J.D.Est.Obs. 
SW Sar 
191331 
099 13.1 Dr 
146 11.9 Bl 
153 12.0 Dr 
155 11.6 Bl 
Tz Cyve 
Ran 


). 
U Ly 
19163 
142 10.0 Fd 
144 10.0 Fd 
148 9.3 Pt 
148 10.1 Fd 
151 10.0 Fd 
155 10.1 Fd 
156 9.9 Fd 
165 91Be 
174 88 Pt 
193 10.8 Fd 

AF Cyc 

192745 
i32 6.7 Ah 
133 6.7 Ah 
134 69 Ah 
155 68 Ah 
138 6.8 Ah 


139 7.2 Ah 
142 7.2 Ah 
144 7.3 Ah 
145 7.3 Ah 
146 7.3 Ah 
147 7.3 Ah 
155 7.7 Ah 
158 7.8 Ah 
159 7.6 Ah 
160 7.4 Ah 
161 7.4Ah 
TY Cye 
192928 
115 9.5 Ch 
135 9.8Ch 
138 9.6L 
148 10.4 Pt 
152 10.8 L 
160 11.3 L 


162 10.9 Br 
174 12.0 Pt 
176 12.0L 
188 12.0 Ba 
RT Aor 
193311 
140 12.9L 
148 13.0 Pt 
152 12.8L 
162 11.7 Br 


J.D.Est.Obs. 


RT Aor 
193311 
165 11.2 Ma 
170 11.4L 
174 11.1 Pt 
77 tL01L 
182 10.6 Ma 
188 9.5 Ma 


R Cye 
193449 
115 9.5Ch 
132 8.7 Ah 
133 5 Ah 
134 8.4Ah 
135 83 Ah 
138 4Ah 
139 4 Ah 
2 3 Ah 
9 Fd 
6 Wd 
Jo 


> 
a 


fm fed ped bee fee fe md 
re oe Pot ag 
nk W DO IO 
he 
Q. 


146 


= 

NS 
ANoSoOROWN 
>>> 
> SS 


0OFd 
148 7.3 Fd 
148 7.3 Pt 

4Wd 
149 6.7 Fd 
150 7.2 Ma 
150 8.4Wd 
151 6 Be 
151 3 Fd 
153 5 Jo 
154 7.9Ch 
155 6 Ah 
155 3 Fd 
156 3 Fd 
156 7.6Jo 
158 3 Ah 
159 7.5Be 
159 7.2 Ah 
160 7.2 Ah 
160 5 Fd 
160 6 Jo 


— 
> 
io 2) 

CONINTSINIA NEININEINININININININID OO NID OO NNN NNININI CO DH DH CO DH OO CO 


161 .1 Ah 
166 5 Jo 
166 5 Wd 
170 0 Wd 
172 66Ma 
172 74Jo 
172 8.1 Wd 
74 7 Ft 
177 7.1Dg 
180 7.1 Dg 
180 7.4Jo 
182 7.0 De 
182 6.6 Ma 


J.D.Est.Obs. 


R Cyc 

193449 
183 7.5Jo 
184 7.1 Dg 
187 7.3 Dg 
188 6.6 Ma 


188 8.0 Wd 
189 7.3 Dg 
191 7.0 Br 
193 6.5 Fd 
199 7.1Ba 
201 7.9Wd 
203 7.5 Me 
207 7.5 Be 
26 J2C 
RV Aor 
193509 
145 13.9L 
154 14.1L 


162 13.4 Br 
165 13.3 L 
iv 122i. 
188 12.1 Ba 
T Pav 
193972 
099 13.4 Dr 
100 13.4 Ht 
146[13.9 Bl 
153[13.6 Dr 
156[12.1 Sm 
RT Cyc 
194048 
108 8.5Ch 


119 7.3Ch 
32 7.5 Ah 
133 7.2 Ah 
133 7.2Ch 
134 7.2 Ah 
135 7.3 Ah 
138 7.2 Ah 
139 7.3 Ah 
142 7.2Ah 
142 7.1Fd 
144 7.3Fd 
144 7.2 Ah 
144 7.5 Jo 


ie 
= 
N 
NININTINNNININININNNENENEUNENENNNINENINININTINTS 
Md ed et et aed ee his S54 Sus ben baa bab bi be be 


32 

3/ 
147 7.2¥Fd 
148 1Fd 
148 0Pt 
149 7.2Fd 
150 7.2Wd 
151 7.1Fd 
153 7.0Jo 
i154 7.0Ch 
155 7.3 Ah 

3 

2 


see 
7) TJ 
a 

Ce Oo 


ANpD AvucGustT, 1930. 
J.D.Est.Obs. 


RT Cyc 
194048 
156 68Jo 
158 7.3 Ah 
159 
160 
160 
160 
161 
166 
172 
172 
174 


i SS 
== s' >> 
"OO FO & 
oC. wal 


RON L NK UOUnN & 
ae 
o 


290 90 NININININIDNININ 


at. 
199 9. 3 Ba 
TU Cyc 
194348 
108 9.7 Ch 
119 9.3Ch 
138 9.7L 
148 10.7 Pt 
152 10.9L 
154 10.7 Ch 
155 11.0 Fd 
156 11 
166 12 
174 12. 
12 
13 


146 10.4 Ah 
148 10.7 Mg 
148 9.0 Jo 
148 10.6 Pt 
153 88Jo 
154 9.8Ch 
155 9.6 Ah 
156 88Jo 
157 9.4Ch 
158 9.5 Ah 
160 9.0 Jo 
160 9.3 Ah 
166 8.2Jo 
169 83 Meg 





ee ee ee 





VARIABLE STAR OBSERVATIONS RECEIVED DurING JULY AND 
J.D.Est.Obs. 


J.D.Est.Obs. 


x Cyc 
194632 
170 8&.1L¢g 
170 8.2Sd 
172 8.0Sd 
172 7.5 Bc 
72 8.0Me 
172 7.7 Jo 
173 7.7 Ma 
iva ff Pt 
174 7.6Jo 
V7 758r 
180 7.3Meg 
180 7.1Jo 
180 7.2L¢ 
182 7.1Ma 
183 7.0Jo 
186 68 Meg 
187 7.3 Me 
188 6.8 Ma 
188 6.6 Wd 
191 6.7 Mg 
195 6.7 Mg 
199 6.5 Ba 
200 6.7 Mg 
201 6.4Wd 
202 6.2 Wd 
203 6.8 Me 
219 6.1 Be 
>» PAY 
IQ 1650 
099 7.6 Dr 
147 7.7 En 
183 7.2 Dr 
156 7.7 En 
R R Scr 
194920 
099 5.6Dr 
147 9.2 Bl 
153 9.2 Dr 
155 9.8 Bl 
156 9.7Sm 
RU Sar 
195142 
099 83 Dr 
100 &8.4Ht 
116 10.1 Ht 
125 9.7 Sm 
131 10.5 Ht 
131 10.8 En 
145 10.9 En 
146 11.5 Bl 
147 11.6Sm 
147 11.6 Ht 
153 11.8 Dr 
155 11.7 Bl 
156 11.8Sm 
156 11.9 En 


RR Ag. 
195202 
148[13.1 L 
156 13.9L 
162[13.1 Br 
176[13.1 L 
RS Aoi 
195308 
ise Ti 6, 
152 103 L 
161 10.3 L 
162 10.4 Br 
176 12.3 L 
Nov Cyc 
195553 


140[12.0 Pt 


iw 


151[12.2 Pt 
161[12.2 Pt 
172[12.2 Pt 
183[12.2 Pt 
186[12.2 Pt 
200[12.2 Pt 

RR Ter 

195056 


100] 12.6 Ht 
147/12.6 Ht 
Z Cye 
195849 
12.4L 
9.9 Ch 
10.9 Ch 


106 
115 
133 
142 
148 
154 
174 
177 
179 
199 


as 


Fe cas ee iat eek es name 
green nnrs = 
—_ MOON — & Do 
Ee tee mt beet bey fod ey fd 
“7. 


s) 


195855 
100 12.8 Ht 
146 12.9 Bl 
147 12.9 Ht 

SY Agi 

200212 
148 14.6L 
156 14.6L 
174 13.8 Pt 

BU Cyc 
200250 
0 10.8 Lj 
10.9 Lj 
10.9 Lj 
2 10.9 Lj 
10.8 Lj 
10.8 Lj 
10.9 Lj 
10.9 L} 
11.1 Lj 


J.D.Est.Obs. 
BU Cyc 
200250 


1 
183 1 
184 1 
188 1 
189 1 

= Cyc 
200357 

115[12.8 Ch 
148[14.3 L 
177[13.8 Br 
188[12.2 Md 
199[12.8 Ba 
219 9.0Be 

R Cap 
200514 

148 13.4L 
151 13.2 Pt 
156 1; 
174 1; 
179 1: 

S Ao. 
200715a 
119 9.0Ch 
151 10.5 Pt 
159 108 Fd 
172 119Mg¢g 
172 11.9Sd 
174 11.6 Pt 
199 11.9 Ba 
RW Aoi 


Ww 
st 


( 


Ww Ww 


w 


L 
Pt 
L 


200715b 
151 9.5 Pt 
172 9.2Sd 
174 9.5 Pt 
180 94Mg 
199 9.0 Ba 

R Tet 


200747 
099 10.5 Dr 
146 12.4 Bl 
153 12.6 Dr 
155 12.8 Bl 

RU Aor 


20009006 


151 10.0 Pt 


J.D.Est.Obs. 
Z AOL 
200006 

159 10.2 Fd 

174 11.7 Bw 

174 12.8 Pt 


R Sce 
200916 
199 87 Ba 
RS Cyc 
200938 
115 82Ch 
133 8.8 Ch 
138 8.2L 
144 83 Jo 
145 8&8Ch 
147 84Fd 
147 8.7 Gb 
148 86 Fd 
150 8.1L 
151 85 Fd 
151 8&2 Pt 
153 8.3 Jo 
155 8.7 Fd 
156 8.2Jo 
157 8&8Ch 
158 8.11 
160 83Jo 
166 8.2 To 
166 8.11 
172 8&2Jo 
172 8.5 Gb 
174 8.0Jo 
174 81Pt 
179 8.0L 
180 8.1Jo 
180 83Gb 
183 8.2 Jo 
189 86Df 
189 89Ld 
189 84Gb 
193 8.1Fd 
193 8.2 Gb 
R Det 
201008 


145 10.9L 
151 21.5 Pt 
156 11.6 L 
159 98 Fd 


151 6.7 Pt 
174 68 Pt 


of lariable Star Observers 


J.D.Est.Obs. 
Sa Cyc 
201130 

115 12.0 Ch 

142 12.8 L 

150 13.1 Bw 

156 13.2 L 


sr 
RT Ser 

201139 
099 11.4 Dr 
146 10.3 Bl 
153 9.8 Dr 
15 


ré 
3 
5 


9 


al 
oS 
— 
app BinNin 


166 10.5 } 
166 97L 
172 10.6 Jo 
174 10.7 Jo 
174 10.7 Md 
174 10.2 Pt 
179 10.2 L 
180 10.5 Jo 
183 10.5 Jo 
206 11.1 Md 
V SGE 
201520 
177 12.0 L 
178 12.0 L 
179 12.0 L 
180 12.5] 
182 11.9L 
I 
I 
2.61 
184 11.8] 
184 12.0 L 
184 12.31 
194 12.0 Br 
U Cyc 
201647 
115 10.4Cl 
142 9.6Fd 
144 9.6Fd 
144 10.2 Jo 
145 10.4C) 
147 9.6Fd 


A UGI 


497 
st, 1930. 
J.D.Est.Obs. 
U Cyc 
201647 
148 9.7 Fd 
149 9.5 Fd 
150 10.8 Sf 
151 96Fd 
St 92rt 
153 9.8 Ji 
153 99 | d 
155 9.9 Kd 
156 9.9 Fd 
156 9.3 Jo 
160 9.0 Jo 
162 9.8 Si 
165 9.4Fd 
165 9.5 Bc 
166 9.0 Jo 
170 98Sf 
172 99Wd 
172 88Jo 
173 10.0 Wd 
174 8.7 Pt 
174 8.0 lo 
174 9.5 Md 
ig0 8.8Jo 
183 8.6 Jo 
188 94Wd 
193 82d 
199 9.4Sf 
U Mic 
202240 
099 90Dr 
146 8&5 Bl 
i53 8.7 Dr 
155 8&8 Bl 
Z Dr 
202817 
145 12.5L 
Ion Liz Pt 
156 12.5 L 
166 10.81 
172 98Ma 
174 9.2 Pt 
177 9.7 Br 
177 9.6L 
188 9.1 Ma 
ST Cyc 
202954 
115 10.8 Ch 
138 10.01 
151 11.0 Pt 
153 10.4L 
166 10.7 L 
174 11.5 Pt 
175 11.1 Md 
177 11.0 Br 
80 10.7 L 
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VARIABLE STAR OBSERVATIONS RECEIVED DURING 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 


JuLy ANpD At 


J.D.Est.Obs. J.D.Est.Obs. 


IGUST, 





V VuL V Aor X Det R Eou Y Pav 
203226 204102 205017 210812 211570 
151 86Pt 138 8.1L 162128 Br 131 13.8L 147 5.9 Ht 
i7e BOPrt tt 78h 2 1271. 151 13.8 L X PEG 
R Mic 152 79L 162 132. 161 14.2L 211614 

203420 161 7.8L RR Cap 162 14.5 Br 137 10.8L 
155 W3Bi 174 82 Pt 205627 177 12.5Br 150 10.6 L 

Y Der 179 81L 099 96Dr 180 13.9L 151 10.5 Pt 

203611 188 86Md 153 13.0Dr 210 12.4Md_ 159 10.8 Fd 
148 13.9L W Aor T Oct T Cep 162 10.4 Br 
156 13.9L 204104 205782 210868 173 10.1 Ma 
77 139Be 63138. 9.5L 099 12.7Dr 119 10.2Ch 175 10.0L 


179 14.2L 


182 9.2L 


153 8.4 Dr 


132 10.5 Ah 


180 9.8 Pt 


S Den 161 9.5L R Vut 135 10.5 Ah 184 9.6L 
203816 179 10.41 205923a 142 10.2Fd 184 10.1 L 
130 99Lj 18410.2Br 151109Pt 144 104Fd 191 9.7 Br 
132 98 Lj U Cap 158 10.3 Ah 144 10.1 Jo T Cap 
134 9.8L) 204215 159 10.0Ah_ 144 10.5 Ah 211615 
142 98Lj 145 12.3 L 160 10.0Ah 145 10.4Ah_ 138 12.81 
145 95Lj 155 12.2Bl 168 9.2Jo 145 109Ch 151 128L 
1447 95Lj 156 12.1L 172 88Jo 146 10.4Ah_ 155 13.0 Bl 
Ba 96Pt 161 1221. 174 8.1 Pt 147 104Ah_ 161 13.21 
153 9213 175 1261L 175 87Jo 147 10.3Fd 180 14.11 
157 9.41) V Der 177 85Br 148 10.0 Fd S Mi 
158 9.3 Lj 204318 180 8.5Jo 149 10.0 Fd 212030 
161 93Lj 131 14.41 183 82Jo 151 99Pt 099 94Dr 
174 9.7Jo 148 14.1L 187 8.0Jo 153 9.7Jo 153 13.7 Dr 
i174 88 Pt 162 13.8Br V Cap 153 98Fd 155[13.4 Bl 
174 9.0Md 172 128L 210124 155 98Fd Y Cap 
176 9.6Lj 177120Br 099 12.3Dr 155 10.3 Ah 212814 
177 94Lj 182 11.7L 153[13.4Dr 156 98Jo  145[13.1L 
183 93Lj 184 11.0Br 155f125Bl 156 9.7 Fd  155{[13.1 Bl 
184 94Lj 191 10.9 Dr TW Cre 158 10.1 Ah 156[14.3 L 
188 9.5L} T Aor 210129 159 10.1 Ah 180 12.0 L 
189 9.21) 204405 131 11.4] 160 9.5 Jo W Cyc 
189 88Md 151 11.0Pt 145 10.9T 160 10.0 Ah 213244 
V Cyc 174 74Pt 157 10.11 165 93Fd 131 54L 
203847 ie tale v2 931i 165 94Be 142 5.5L 
115 12.0 Ch 180 7.5 Jo 177 9.6 Br 166 9.0 Jo 150 581 
142 12.0L 183 7.4Jo 179 97Md 172 86Jo 152 5.5L 
161123Pte 184 7.5Br 182 98L 175 10.0Gy 158 5.8L 
157 1231. 187 7.2Jo X Cap 180 9.0Pt 169 5.7L 
166 11.51 27 74: 4Be 210221 181 98Gy 179 5.9L 
172 10.1 Ma RZ Cyve 155 124Bl 181 8&6Jo S Crp 
173 88 Jo 204846 xX Ce 183 8.5 Jo 213678 
174 10.0 Pt 151 12.8 Pt 210382 183 9.0Be 151 9.0 Pt 
7 1LSBr 174120Pt 131 107L RR Aor 155 10.2 Fd 
18 85Jo 191 11.4Br 150 94L 210903 156 9.7 Fd 
18C 10.7 L 199 10.5Ba 161 931 131 14.5 L 177 9.8 Bi 
183 8.4 Jo S Inp 162 97Br 148 14.11. 178 9.4Md 
188 88 Ma 204954 180 9.6L 161 14.2L 180 8.5 Pt 
Y Aor 146 129B1l 188 98Br 175 13.6L 181 11.5 Jo 
203005 147 13.1 Ht RS Aor 180 12.4 Pt RU Cyc 
184[13.3 Br 153 11.8 Dr 210504 184 12.0L 213753 
T Dev ros 1220Bi 131 1271L 184 123 Br 132 9.9 Ah 
204016 X Det 151 13.6 L ™ Pav 134 9.8 Ah 
146 13.31. 205017 161 13 7 g 211570 135 9.9 Ah 
57 235Pt 145 124L Z Cap 100 65Ht 142 99 Ah 
156 13.6L 151 12.4 Pt 210516 116 64Ht 144 9.9 Ah 
156 12.6L 174.10.7 Pt 131 58Ht 145 99 Ah 


1930. 


J.D.Est.Obs, 


RU Cyc 
213753 
147 10.0 Ah 
152 9.4Pt 
155 9.9 Ah 
158 9.9 Ah 
174 9.1 Bw 
180 8.9 Pt 
RV Cyc 
213937 
152 68 Pt 
180 6.6 Pt 
199 7.0 Ba 
RR Perc 
214024 
177 13.7 Br 
180 13.6 Pt 
R Gru 
2142. 

099 10.0 Dr 
147 12.6 Ht 
153 12.9Dr 
155 12.8 Bl 
157 129Sm 
V PEG 
215605 
132 11.8L 
151 12.6L 
152 12.7 Pt 
169 13.1L 
177 13.8 Br 
180 13.4 Pt 
181 14.1 L 
U Aor 


oo ee oes Oe Gece 


~ 
ee eS 


ee ae 
Cur uive 
S iv bo 
de Be Wn Wot 

D ny i tn tn bo 


v2] 


215934 
132 14.0 L 
148 13.2 L 
169 11.51 
181 10.6 L 

RY Pre 
22013 3a 
149 10.5 Fd 
180 11.8 Pt 
RZ Pra 
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V ARIABLE 


J.D.Est.Obs. 


of lariable Star Observers 


STAR OBSERVATIONS RECEIVED DurING 


J.D.Est.Obs. 


J.D.Est.Obs. 


J.D.Est.Obs. 


JuLty anp A 


J.D.Est.Obs. 


GUST 


499 


1930. 
J.D.Est.Obs. 





T Perc S Lac R Perc S Pr R Aor R Cas 
220412 222439 230110 231508 233815 235350 
169 11.6 L 181 11.1 L 159 80Ah 155 98Ah 131 7.7L 135 10.0 Ah 
180 12.51 184 11.4Br 160 82Ah 175 10.8L 147 79 Ht 147 10.4Fd 
184 12.5 Br R Inp 180 8.0 Pt 180 11.1 Pt in 7814 148 9.7 Fd 
Y Perc 222867 181 82Gy 19111.2Br 152 8.0Pt 156 9.7 Fd 
220613 099 13.6 Dr 184 8.0Br V PHE 165 7.8L 185 11.6 Br 
184[13.7 Br 146 13.1 Bl V Cas 232746 ye SO. TE Z PEG 
191[13.7 Br 147 12.5 Ht 230759 999 128Dr 175 8.11 235525 
RS Prec 153 128Dr 142 96Fd 147 10.3Ht 180 83 Pt 130 9.2L; 
220714 155 12.1 Bl 144 93Fd 153 99Dr 180 84Tf 135 9.0L 
132 11.41 T Tuc 147 9.5Fd 160 9.7Dr 182 83Ma 142 9.5L; 
150 9.71 223462 148 9.5 Fd Z AND 184 8.4L 145 9.5L; 
152 98 Pt 099 10.7Dr 149 98 Fd 232848 187 84Tf 147 9.5L; 
169 9.31 100 10.7 Ht 152 11.6 Pt 152 10.1 Pt Z Cas 151 9.3L 
180 9.6 Pt 147 81Ht 155 96Fd 180 10.3 Pt 233956 152 9.5 Pt 
181 9.4L 153 8.1 Dr 156 9.5 Fd ST Ann 135 13.6L 157 99Lj 
191 10.3 Br 156 82Sm = 180 11.0 Pt 233335 151[13.4L 158 10.0 Lj 
R PsA 160 80Dr 184 108Lj 121 8.9Ch 184[13.1 Br 161 10.21} 
. 230 R Lac 184 10.6Br 130 89Lj 191[14.2 Br 175 10.41 
099 13.5 Dr 223841 189 10.6Lj 133 89Lj TX Cep 176 10.41} 
153 13 Dr 151 14.0L W PEG 142. 67 13 234875 177 10.5 Lj 
S Gru 176. 13.21. 231425 145 88Lj 184 13.2 Bi 180 11.1 Pt 
221948 184 12.5Br 135 8 wt A 147 89Lj 191 129Br 183 10.9 Lj 
099 11.9Dr R Gru 151 8.4L 147 84Fd RR Cas 189 11.2 Lj 
100 12.3 Ht 224247 155 86Fd 149 84Fd 235053 191 11.0 Br 
147 8.1 Ht 100 10.1 Ht 156 86Fd 152 86Pt 156 11.0Bn Y Cas 
153 7.9Dr RW Pec 169 84L 133° 85 Fd 177 11.4Bn 235855 
RV PEG 225914 170 88Bw 153 9.0L; 184 11.3B 35 3251, 
222129 135 F101, 172 86Jo 155 86Fd 205 12.7Bn 151 127L 
15 13.21 148 11.9L 175 85Jo 156 84Fd R Put 176 12.8 L 
151 13.61 bor 127 1. 180 83Jo 157 9.0L; 35150 191 14.2 Bi 
181 13.7 L 175 13.3 L 181 8.5. 158 9.0L} 099 11.0 Dr SV Anp 
184 13.6 Br 184 14.0 Br 183 8.0 Jo 161 9.0L; 160 10.6 Dr 235939 
S Lac XR PEG 192 94Dg 176 9.0L; R Tu 152 9.4Pt 
222439 230110 192 94Fd 177 9.0L; 25.26 180 11.6 Pt 
135 9.2] 144 85 Ah S Pec i80 8.7 Pt 099 14.0 D 191 11.8 Bi 
151 9.7L 145 8.6Ah 231508 183) 9.2L) 147[13.3 Ht 
152 10.3 Pt 147 87 Ah 135 871L 18 9.2L; 160[13.6 Dr 
169 10.6 L 147 86Ah 144 93Ah 189 9117} 
180 10.8 Pt 52 8OPt 151 9.1L is9 94D¢ 
155 82Ah 152 9.5 Pt 192, 9.0 Deg 
158 8.2 Ah 192 9.0 Fd 
Rapipty VaAryinGc IRREGULAR VARIABLES 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs J.D. Est.Obs 
005940 RX ANDROMEDAE 060547 SS AvurRIGat 
6155.9 13.0 Pt 6183.7 11.3 Pt 6164.6 10.9] 6181.6[12.4 L 
6159.8 11.5 Pt 6184.9 11.6 Br 6165.6 11.01 6182.6[ 12.4] 
6157.8 11.5 Pt 6186.7 12.4 Pt 6166.6 11.11 6183.6[ 13.3 I 
6174.7[11.7 Pt 6187.8 13.1 Pt 6169.6[11.6 1 6184.6[12.41 
6176.7[11.5 Pt 6188.8 13.3 Pt 6180.8/12.6 Pt 
6180.7 13.0 Pt 6191.8 13.0 Br 074922 U Geminor 
6182.8 11.8 Pt 6200.7[12.0 Pt 6114.1[13.3 Cl 6140.3[ 11.4 1 
060547 SS AuRIGAE 081473 Z CAMELoPARDAI 
6101.1[12.5 Ch 6160.6 11.01 6099.1 11.3 C] 6138.5 11.6] 
6139.3/10.8 L 6161.6 10.8L 6131.6 11.41 6139.4 11.61 
6140.3[11.0 L 6162.6 10.81 6135.5 11.51 6140.3 11.41 
6160.1 11.0 L 6163.6 10.81 6137.6 11.61 6142.3 11.31 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING 
Star J.D. Est.Obs. 


081473 Z CAMELOPARDALIS— 


6143.4 
6146.3 
6148.3 
6150.4 
6151.3 
6152.6 
6153.3 
6154.4 
6155.3 
6156.3 
6157.5 
6158.3 
6159.3 
6160.3 
6160.5 
6161.6 
6162.6 
6163.3 
6163.6 
6164.6 


094512 x Lronis— 


11.4L 
12.3 L 
12.6 L 
12.8 L 
13.0 L 
13.3 L 
12.9L 
13.0 L 
13.0 L 
12.8 L 
10.7 L 
10.7 L 
11.0L 
1.1L 
11.0L 
11.4L 
11.6 L 
11.5 L 
11.8L 
12.6 L 


6138.8[13.2 L 


6139.3 
6141.3 
202946 SZ 
6140.7 
6141.7 
6144.7 
6146.7 
6147.7 
6148.7 
6151.7 
6152.7 
6153.7 
6155.7 
6156.8 
6157.8 
6158.7 
6160.7 
6161.9 
6172.7 
6173.7 
213843 SS 
6121.4 
6130.4 
6130.5 
6130.5 
6131.6 
6132.4 
6132.6 
6133.4 
6134.3 
6134.4 
6134.6 
6135.6 
6137.6 
6138.5 
6138.6 
6138.7 


12.2 L 
12.0 L 


CyGni— 


9.5 Pt 
9.1 Pt 
9.2 Pt 
9.0 Pt 
9.4 Pt 
95 Pt 
9.6 Pt 
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J.D. Est.Obs. 
6165.3 12.7 L 
6165.6 12.8 L 
6166.6 12.9 L 
6169.3 12.8 L 
6170.3 13.3 L 
6172.4 13.1 L 
6172.6 12.8 L 
6173.3 13.0 L 
6174.3 12.9 L 
6175.3 13.3 L 
6176.3 12.8L 
6177.3 11.6L 
6177.6 11.2L 
6179.3 10.7 L 
6180.3 10.7 L 
6181.3 11.1 L 
6182.3 11.2 L 
6183.3 11.4L 
6183.6 11.8 L 
6184.6 12.0 L 
6142.3 12.3 I 
6146.3[12.3 L 
6156.3[12.3 L 
6174.7 9.0 Pt 
6175.7 9.1 Pt 
61767 9.2 Pt 
6180.7 9.6 Pt 
6182.8 9.6 Pt 
6183.7 9.6 Pt 
6186.7 8.9 Pt 
6187.8 9.0 Pt 
6188.8 9.0 Pt 
6189.7 9.0 Pt 
6190.7. 9.0 Pt 
6191.8 9.0 Pt 
6195.7 9.4 Pt 
6197.7 9.5 Pt 
6199.7. 9.5 Pt 
6200.7 9.2 Pt 
6139.4 8.2 Ah 
6139.6 8.5L 
6139.7. 8.4 Be 
6140.5 83 Ah 
6140.6 8.5L 
6140.7 8.3 Pt 
6141.4 8.7L 
6141.4 84Ah 
6141.7 8.3 Pt 
6142.4 8.3 Ah 
6142.5 8.4L) 
6142.5 8.5L 
6142.7 8.2 Fd 
6142.9 83 Br 
6143.4 8.7L 
6143.7. 8.5 Be 


Star 


6144.4 
6144.6 
6144.7 
6144.7 
6144.7 
6145.4 
6145.4 
6145.6 
6145.9 
6146.4 
6146.4 
6146.6 
6146.7 
6146.7 
6147.4 
6147.4 
6147.6 
6147.6 
6147.7 
6147.7 
6147.7 
6148.4 
6148.5 
6148.6 
6148.7 
6148.7 
6148.7 
6149.7 
6149.8 
6150.5 
6150.5 
6151.5 
6151.7 
6151.7 
6151.7 
6152.5 
6152.7 


6156.6 
6156.7 

6156.7 

6157.4 
6157.5 
6157.5 
6157.9 
6158.4 
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9.2 Lj 
8.9 Ah 
8.6 Bz 
8.4 Gb 
8.6 Be 
9.4 Pt 
8.4 Fd 
9.2 Be 
9.1L 
8.8 Jo 
9.6 Bc 
8.5 Fd 
9.3 Pt 
9.8 Bc 
9.8 Fd 
9.6L 
9.8 Ah 
10.2 L 
10.3 Be 
10.5 Pt 
10.7 Fd 
10.5.L 
10.9 Be 
10.8 Pt 
11.0 Lj 
10.8 Ch 
11.3 Jo 
10.7 L 
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an) 6 Wk 
11.6 Ah 


SD. 


6158.5 
6158.5 
6158.6 
6158.7 
6158.7 
6159.4 
6159.6 
6159.7 
6160.4 
6160.6 
6160.6 
6160.7 
6161.4 
6161.6 
6161.8 
6161.9 
6162.6 
6162.7 
6162.8 
6163.6 
6164.7 
6165.6 
6165.7 
6165.7 
6167.7 
6169.6 
6169.6 
6169.6 
6170.8 
6170.8 
6172.4 
6172.6 
6172.6 
6172.7 
6172.7 
6172.7 
6173.4 
6173.6 


6179.7 
6180.4 
6180.6 
6180.6 


1930. 
Est.Obs. 


yore tr 
oe ohlUm 


poe bam fe fh eh Pm Pah ed fd 
ad 


ee et et et et et et eet 
tot D Do Nn tn 


> to 
4 Ww 
=O 




















of Variable Star Observers 501 
VARIABLE STAR OBSERVATIONS Receilvep Durinc Jury anp Avucust, 1930. 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 

213843 SS Cyeni— 213843 SS Cyen1 
6180.6 11.0 Jo 6183.7 9.5 Fe 6189.6 9.11} 6196.8 11.9 Br 
6180.7 10.5 Gb 6183.8 9.5 Ma 6189.6 9.5 Df 6197.7 11.7 Pt 
6180.7 10.2 Pt 6184.3 9.3L 6189.7. 9.3 Ld 6199.7 11.7 Pt 
6180.8 10.0 Mg 6184.6 9.4L 6189.7 9.2 Pt 6199.9 12.1 Ba 
6180.8 10.0 Lg 6184.6 9.7 Bc 6190.7 9.8 Pt 6200.6 11.6 Mg 
6181.3 9.4L 6184.6 9.8 Lj 6191.8 10.3 Pt 6200.7 11.7 Pt 
61816 9.8L 6184.8 9.8 Br 6191.8 9.6 Ma 1203.6 12.0 Be 
6182.3 9.7 L 6185.0 9.5 Br 6191.8 9.7 Br 6207.6 11.9 Be 
6182.6 9.7L 6186.7 9.3 Pt 6192.6 10.3 Be 6208.6 11.8 Be 
6182.6 9.7 Be 6186.7 8.6 Gb 6193.6 10.2 Be 6211.6 12.0 Be 
6182.8 10.2 Pt 6187.6 8.7 Jo 6193.6 10.5 Fd 6213.6 12.0 Be 
6182.9 9.8 Ma 6187.8 9.0 Pt 6193.6 10.5 Gb 6215.6 12.0 Be 
6183.4 9.7L 6188.6 9.0L; 6193.8 9.7 Fd 6216.6 11.5] 
6183.5 9.9 Lj 6188.8 9.0 Pt 6194.8 10.6 Bi 6216.6 11.6 C 
6183.6 9.7 Lj 6188.8 9.2 Br 6195.6 11.1 Ma 6217.6 11.9] 
6183.6 10.0 Jo 6188.9 8.9 Ba 6195.7 11.7 Pt 6217.6 11.9C 
6183.7 10.2 Pt 6188.9 9.1 Ma 6195.7 11.2 Fd 6219.6 12.0 Be 
6183.7 9.7 Be 6189.6 9.2 Gb 
SUMMARY OF OBSERVATIONS FoR JULY AND AvGust, 1930. 
Observa- Observa- 
Observer Initial Vars. tions Observer Initial Vars tions 
\hnert Ah 32 285 Haas HS 9 37 
Baldwin Bl 81 136 Houghton Ht 83 242 
Bancroft 3a 18 19 Jones Jo 40 51 
Benini Be 4 12 Kendall Kl 3 3 
Bigelow Bw 19 33 Lacchini é 174 784 
Boutell BL 9 55 Lehrkind Ld 3 3 
Brocchi Br 91 110 Leiner La 15 08 
Brown, A. N. Bn 2 6 Logan Lg 14 32 
Buckstaff ie 25 122 Marsh Ma 27 73 
Bussewitz 3Z 2 2 McLeod Mec 3 8 
Campbell Cc K 4 Meek Me 5 8 
Chandra Ch 106 186 Millard Md 21 28 
Darling Dg 9 25 Monnig Mg 32 60 
Dartayet Dr 93 255 Peltier Pt 173 497 
Dornfield Df 4 6 Sanders Sd 10 12 
Elmer E z 3 Smith, F.W. Sf 10 27 
Ensor En 67 237 Smith, W.H. Sm 57 146 
Ferris Fe 5 5 Taffara Ti 8 25 
Ford Fd 54 224 Watkins Wk 11 11 
Gaebler Gb 9 32 Webb Wd 11 55 
Gregory Gy 10 20 
Totals 4] 4l¢ 4287 
them entirely new to the field, others who have, for some reason or another, been 
inactive for some time: Messrs. Bancroft, Bussewitz, Darling. Dornfield, Elm« 
Ferris, Kendall, Lehrkind, Meek, and Watkins. An Association 5-inch telescop 
outfit is being loaned to Mr. Gregory of Auburn, N. Y., with the hope that his 
already valuable efforts made with a 2-inch glass may be still n ented. 
Attention is called to the 19th Annual Meeting of the Association to be held 
at the Harvard College Observatory, Cambridge, Massachusetts, on October 18 
Leon CAMPBELL, Recording Secreta 


September 9, 1930. 
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METEOR NOTES 





By CHARLES P. OLIVIER. 





During the first part of August, by the cordial assistance of Science Service 
and the Associated Press, a request for observations of the Perseids, for the dates 
of expected maximum frequency, was widely circulated. The writer has already 
received clippings from hundreds of newspapers, showing what a wide publicity 
was secured. Most of these papers did not add very much due to local editing, 
therefore there were comparatively few ridiculous misstatements, while the public 
at large had their interest in astronomical matters considerably stirred up. The 
result was that, despite the strong moonlight which made the shower far inferior 
to that of the average year, reports from all parts of the country have poured in 
from persons whose interest was aroused for the first time. Besides these many 
of our members had good success. We can hardly be wrong then in affirming that 
more observing was done in America on the Perseids in 1930 than in any previous 
year. Largely as a result of this campaign, the following new members have 
joined the A.M.S. and are hereby welcomed to our ranks: 

R. H. Wilson, Swarthmore College, Swarthmore, Pennsylvania. 
Ambrose Burns, Fort Worth, Texas. 

James E. McKee, 206 Gambier Street, Mt. Vernon, Ohio. 

Ralph Menke, Hebron, Nebraska. 

John H. Hett, 17 Oriole Avenue, Bronxville, New York. 

E. J. Huscher, Corporal, 11th Engineers, Corozal, C. Z. 

R. H. Baker, 134 Frazier Street, State College, Pennsylvania. 

Krank Almandoz, 440 Pacific Street, Brooklyn, New York. 

Miss Marian McVictor, 816 Ocean Avenue, Ocean City, New Jersey. 
David L. McVictor, 816 Ocean Avenue, Ocean City, New Jersey. 
Carlton Abernathy, P. O. Box 584, Clearwater, Florida. 

A. H. Yanousky, 1953 North Patton Street, Philadelphia, Pennsylvania. 
G. D. Grotto, 110 Gesler Street, Providence, Rhode Island. 

Due to the immense amount of data at hand, it is quite impossible to publish 
all of it in the Meteor Notes for this month. Our old members therefore will 
gladly see the results of non-members given precedence, while their own will 
await further study before publication. Some names appearing in the table below 
will also be found among those who have just joined the A.M.S., but had not 
done so when their work was sent in. 

To all contributors to the success of the August campaign our best thanks are 
due. It is most regrettable that the best observations cannot be given here in 
fuller detail. Consolation may be had in the certainty that such observations will 
be used in subsequent publications, where their makers will receive proper credit, 
as is their due. It would be unjust, however, not to mention a few persons who 
organized large groups of observers and gave them the needed instructions. These 
were: Mrs. F. W. Michaux, Miss A. W. Wilcox, Dr. P. R. Burch, R. T. Daniels, 
E. H. Graham, and G. B. Hussey. The names of about thirty other persons who 
sent in reports on isolated meteors, but which were of no value for the determina- 
tion of rates, have been omitted. This does not imply that many of these reports 
will not be used for other purposes later. 

Near Philadelphia, an organized effort was made by the writer to secure 
heights by duplicate observations. Those who took part are all members of the 
A.M.S. One of this group, F. W. Smith, is now voluntarily engaged in the calcu- 
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lations. Later the results will doubtless form the basis for a separate article. 

A general discussion of all the results cannot be made until the data from the 
A.M.S. members can also be tabulated and published, which we hope to do next 
month. Meantime Bulletin No. 11, containing the revised membership list, is in 
press and should soon be ready for distribution. The writer’s new book “Comets,” 
a sequel to “Meteors” and containing considerable new information on the latter, 
has now appeared. 

The work of the A.M.S. is so much more valuable and the results so numer- 
ous that it will be necessary to add a special member to the staff of the Flower 
Observatory to attend to the routine reductions and correspondence. How soon 
the funds can be found for this is problematical. Meantime all three of our as- 
sistants are at work on special problems in connection with meteors, and the 
writer gives all possible time to keeping up the general work of the Society. If 
members are ever disappointed at long delays in the appearance of their work in 
print, these facts must be remembered. 


Flower Observatory, Upper Darby, Pennsylvania, 1930 September 19. 





Definitions in Meteoric Astronomy 

The terms meteor and meteorite are used loosely so often that it is difficult, 
without careiu! investigation, to decide on the best usage. Meteor may refer to 
a small solid body in interplanetary space, to the luminous phenomena produced 
when such a body enters the earth’s atmosphere, or to a solid body dropped on 
the surface of the earth by such a visitor from space. The term meteorite may 
refer to—first, one of the numerous small solid bodies in interplanetary space; 
second, to a meteor, especially to one dropping stones; third, to a body dropped 
on the surface of the earth by a meteor; or fourth, to all of the bodies, taken 
collectively, dropped on the earth by a great meteor. 

For the small solid body in interplanetary space we use the term meteoroid. 
If it falls into the earth’s atmosphere we see a meteor. Meteors no brighter than 
Venus, the brightest star or planet, are shooting stars. More brilliant objects are 
fireballs. If accompanied by explosions it is a detonating meteor. If the rem- 
nants of a meteor reach the surface of the earth, the solid bodies dropped are 
meteorites, and such meteors are stone-producing meteors. To make more clear 
the use of these terms we quote from Webster’s Dictionary, from Young’s Gen- 
eral Astronomy, from H. A. Newton, well known to all students of meteoric 
astronomy, from Flight’s 4 Chapter in the History of Meteorites, from New- 
comb’s Popular Astronomy, from Olivier’s Meteors, from Farrington’s Meteorites, 
and from a recent article in PopuLArR Astronomy. The italics are ours. 

WesstTER—meteor. A transient luminous body seen moving rapidly through 
the atmosphere, esp. in the higher regions, . . . also, loosely, a meteoroid. 

meteorite. A stony or metallic body that has fallen to the earth from outer 
space; an aerolite; loosely a meteor or meteoroid. 

meteoroid. One of the countless small solid bodies in the solar system which 
become meteors on entering the earth’s atmosphere. 

Younc—Occasionally bodies fall on the earth from the sky,—masses of stone 
or iron which sometimes weigh several tons. During its flight through the sky 
such a body is called a meteor, and the pieces which fall from it are called 
meteorites, 

Newton—There appears to be no clear line of distinction between the stone- 
producing and the detonating meteors, nor between those heard to explode and 
those seen to break in pieces, nor between these and the simple fireballs, nor be- 
tween the fireball and the faintest shooting star. 

There is in the average to every portion of space equal to a cube whose edge 
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is about 210 miles one meteoroid large 
enough to be visible to the naked eye. 


One of the Hessle meteorites in the Stockholm museum weighs less than one 
grain. Many of the Emmet county meteorites, (May 10, 1879), are not much 


arger, though the largest specimen of that fall weighs nearly 500 pounds. 


enough to make a sl 


FLight—He states that the different ete 
up were distinctly visible, One of the meteorites fell close t 
gone out into the jungle and frightened him so mu 
what occurred, and was under the impression that the stone pursu 
1ours. 

NewcomB—We know that the meteoroids which produce the November 
shower already described move in a direction nearly opposite that of the earth 
with a velocity of 26 miles per second, so that the relative vel l 
meteoroids meet our atmosphere is 44 miles per second 

Ouivier—In general we will c 


fragments into which the teor broke 
) a man who had 
ch that he hardly knew 


ead m tor two 





onsider a meteor as a “sit 


I which 
may vary in brightness from the faintest we can see to a body perhaps as bright 
as Saturn or Jupiter. Fireballs generally are considered to be at least as bright 
as Jupiter or Venus 


I-ARRINGTON—Occasionally the passage of a meteor producing meteorit 
be observed over an area of thousands of square miles. 


Soon after the first sound a number of meteorites fell over 


( ver al area a mule 
and a half in length and a half mile in breadth. The largest of these weighed 
38 kilos (84 pounds). 

The form is evidently due to the greater exposure of the forward ers of 
the falling meteorite to the heat and frict 


iction of the atmospher 

PopuLtar Astronomy, Vol. 37, No. 9—The } t on 
enough (about 24 miles is our figure) that it seems possible 
fallen from there to the surface of the earth. Mete 
atmosphere as dark bodies, not as balls of 


t if f ‘ 1 
eteort self Caln¢ LOW 


tes might have 


fire, and as this fall occurred night 
they would not be seen. CCU 
t 
University of Iowa, September 16, 1930. 
The Dharmsala, Dhurmsala, or Dhurmsalla Meteorites 
This fall, which occurred in the Kangra district, Punjab, India, at about 
2:15 p.m. on the afternoon of July 14, 1860, has been since that time the standard 


illustration of meteorites found cold. The f 








following quotati illustrate the 

story as given. 

The cold of the fragments that fell was so intense as to benumb the 
of the coolies who picked them up and who were obliged in que f 
coldness instantly to drop them. HauGuton, 1866 

It appears that soon after their fall, the stones were intens | KIRK- 
WooD, 1867. 

The stones which fell at Dhurmsala in India (1860 July 14 stated to 
have been so cold that they could not be held in the hand. Fiia1 1887 

It is recorded that one of the large fragments of the Dhurmsal India) 
meteorite, which fell in 1860, was found in moist earth half an hour or so after 
the fall. coated with ice. Youne, 1893. 

The Dhurmsala stone is said to have been intensely Id when picked up. 
Orivier, 1925. 

The Dhurmsala stone of 1860 is stated to have been intensel Id when 
picked up immediately after falling, frost forn n its surfa 1928. 
In spite of the regularity with which this report is « ligl Is 
hat the only foundation for this was the statement of the native e meteo 
ite came “from the abode of snow.” This, which had been interpreted as meat 
ing that the stones were quite cold when found, was, he writes, a native phras 
meaning “from a northerly direction,” the direction of the snow ered Himal 

mountains. On this interpretation, the stor I t I 
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that the stones had fallen from a northerly direction, not that they had been 
found very cold. Some reports suggest that certain of the native deities were sup- 
posed to reside in the Himalayas, and because of the (to the natives) miraculous 
nature of the fall of the stones, it was assumed they had been thrown from those 
mountains. It would be interesting to have the original records on this fall 
looked into as far as possible. As it stands now, the extreme cold is not nearly 
so well authenticated as for the fall at Colby, Wisconsin, in July, 1917. Dr. O. C. 
Farrington made a personal investigation at Colby, interviewing the men who 
dug up the stone, and accepted as true the statement that frost formed on some 
of the pieces. 

The most common spelling in articles on this meteoric fall is “Dhurmsala,” 
but “Dharmsala” is given also, and the oldest reference available uses “Dhurm- 
salla.” Atlases examined give only “Dharmsala,” which is one of the important 
towns in the Kangra district of the Punjab, India. In 1855, five years before 
these stones fell, Dharmsala was made district headquarters for Kangra and be- 
came the center of a European settlement. “Dharmsala,” Hindu for “religion,” 
is a common word in India, and so the spelling is definite. 

Cc. C. Wvrze. 

University of Iowa, September 16, 1930. 





The Perseids, August 12, 1930 

While the shower of Perseids was barely a sprinkle, the meteors were of 
sufficient number and variety of direction to illustrate the radiant or area from 
which they seemed to emanate. 

The sky was overcast the evening of the 11th when the event was scheduled 
to occur; but about midnight the curtain of cloud lifted in the south, and with 
that encouragement we went to bed. Since the constellation of Perseus rises late, 
we might get sight of it toward morning. 

At a quarter to four, we awoke and looked out. The sky was clear and the 
moon was shining. We jumped into our clothes, seized a sheet of paper to jot 
observations on, and went out. Perseus was high in the sky with the clouds in 
retreat in the northwest. We selected a spot for observation from which we had 
previously taken a photograph of the Big Dipper, North Star, and the Big Oak. 
The bright moon at our back made sketching an outline of the tree easy, and en- 
abled us to note the time and roughly plot the stars. 

At 3:58 the first meteor fell; it shot earthward to right of the oak, and was 
visible for about half a second. Its tail was short. Five minutes elapsed. At 
4:03, a shooting star flashed past Polaris. Nine minutes went by; a beautiful 
meteor shot across the sky southward bound above the Belt of Orion at 4:12. It 
flared up brilliantly at the finish, leaving a glowing trail. At 4:14, a short, sharp 
flash occurred under Y¥ Persci, and at 4:20 another of longer duration grazed 
« Arietis not far from the Pleiades. Dawn began to suffuse the east and a rooster 
crowed when the next meteor darted between Aldebaran and the planet Mars, 
following the same direction as the one above Orion. A minute later a short trail 
was seen on the opposite side of the constellation of Perseus, the meteor travelling 
in the direction of Draco’s head. At 4:35 a bat flew into the oak. By 4:45, the 
lesser stars that give character to the constellations had vanished from sight in 
the growing light. No more meteors were seen and the shower was over. 

Young suggests in his astronomy that a verse be repeated in order to measure 
the duration of flight of meteors. The text at top of the editorial page of the 
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San Francisco Examiner on the morning of our observations was “The heavens 
declare the glory of God; and the firmament showeth his handiwork.” The trails 
were all relatively short. For the shortest, one had barely time to exclaim 
“heavens!” ; for the longer ones, to say, “The heavens declare” and for the longest 
of the seven, to repeat “The heavens declare the glory of God.’ The meteors 
passed within our ken for a moment and were gone. 

In order to get better acquainted with the shooting stars we plotted them on 
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achart. The visible path in each case is shown by an arrow. When these were 














traced backward, they were found to emanate from the constellation of Perseus. 
This does not mean, however, that the shooting stars are fragments of that con- 
stellation. The meteors follow an orbit about the sun like a planet, and when 
some members of the swarm pass through the earth’s atmosphere on their orbital 
route, they become visible and we see them against the background of stars. The 
August meteors have the constellation of Perseus for an apparent starting point. 
They are therefore called Perseids. Epwarp C. Day. 


San Anselmo, California. 





Meteor Observed.—A meteor was seen by my sister, Alice H. Byrd, at 
9" 30", Central Standard Time. Referred to the moon, it was about 10° to the 
west, on a line parallel to the horizon, and its visible path extended 10° on this 
line prolonged. 

Its characteristic feature was that, instead of one bright object, it consisted 
of a string of star-like bodies, about four or five in number, and half a degree in 
length. They were about equal in size and brightness, nearly as bright as the 
planet Venus. The meteor moved swiftly, and was visible approximately two 
moon. Mary E. Bypp. 

Lawrence, Kansas, August 4, 1930. 
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Fireball Observation. I was standing outside of my home on_ the 
night of July 4, about one-third mile north of the village of Christine. North 
Dakota. The moon was at the second day after the first quarter. 


| looked up at 
the sky to see whether I could split ¢€ Lyrae in the moonlight. 


I saw a fireball, 
blue-white in color, about half as bright as the moon was at the time. 


It appeared 
within a degree or two of *Cygni and ended near Deneb. 


It remained visible 
perhaps five seconds and had an angular diameter of 15’. It left a train ten de- 
grees long and about fifteen minutes wide, blue-white in color. This started to 
fade after twenty seconds. The center remained bright the longest. It took the 
train about a minute to fade from view. I went in and noted down my observa- 
tions. The time of the appearance of the fireball was 10:05 p.m. 

Christine, North Dakota, July 5, 1930. Noau W. McLeop. 





NOTES FROM AMATEURS 





Swapping Stars. On behalf of the 1777 Flag Committee, George Wash- 
ington said that the original thirteen stars on the flag of the United States were 
taken from heaven. 

This immediately raises the question as to how those, who love each of the 
48 stars of Old Glory, out where the Milky Way is really milky, can secure per- 
sonal introductions to their originals in the sky, in the absence of a nearby ama- 
teur outdoor astronomy club; or who, worse still, live too far from Chicago's 
wonderful indoor sky-show known as the Max Adler Planetarium. Easy enough! 
On the next clear night, prove your organizing ability by inquiring of any out- 
door group, “Does any one know that bright star yonder well enough to intro- 
duce me to it?” Sooner or later, possibly later, some one will say, “I do not 
know that one, but I do know the Big Dipper. There it is right up there.” If 
you happen to be acquainted with the Northern Crown or the sky airplane known 
as the Northern Cross, or any other group or constellation in sight at the time, 
at once say, “Now, won't you let me present my sky friends (naming the con- 
stellation) 2?” Then get that person to promise to get in touch with you just as 
soon as he, following your technique, meets other star-minded people and their 
sky friends. You be sure to do likewise. 

Stamp collectors swap stamps right along; and you, by thus swapping stars, 
will in a short time secure two fine collections, one of stars and the other of very 
pleasing friends. Henry Ditt Benner, 

lounder-Director of The Night-Sky Club. 

77 Heller Parkway, Newark, New Jersey. 


Looking at Stars with the Blind Spot.—lIt is an interesting experiment 
to center a bright star on the blind spot, and watch it disappear. Where the 
optic nerve leaves the retina, it necessarily takes up space which would otherwise 
be occupied by sensitive rods and cones, and thus leaves a non-sensitive “blind 
spot.” This is generally treated in textbooks on physiology or physics, and the 
usual illustration is a pair of small, black circles, printed about three inches apart, 
which are to be held about six inches in front of one’s eyes, with the line joining 
them parallel to the line joining the eyes. If one eye is closed and the other used 
to look at the circle in front of the closed eye, by moving the paper back and 
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forth a position is found where the other circle (seen by diverted vision) 
appears, due to its image falling on the blind spot. 
Since the sky cannot be moved back and forth, the trick is to 


the correct angular distance from a star. For the average eve. this seems 


about 16 degrees. Take Vega, for example, and, having closed the left eye 


>, use 


the right eye to look at a point about 16 degrees to the left of Vega (Albireo 


serves well). With a little practice, the proper point will be found where 


Vega 


will disappear entirely from the diverted vision of the right eye. The effect is 


entertainingly startling. 
This idea was suggested, and note written, respectively, by 


Wo. Mownie III and Oscar Mon NIG 


Ft. Worth, Texas, September 22, 1930. 


GENERAL NOTES 


Professor Florian Cajori, well known for his writings on sci 
subjects, principally in mathematics, died suddenly of pneumonia on August 
his home in Berkeley, California. He was Professor of the History of M 
matics at the University of California since 1918. 


Father John G. Hagen, S..J., who contributed the first articl 


preceding issue of this magazine, after a siege of illness of some months d 
Rome on September 6 at the age of eighty-three. For some years Father 
was director of the Geogetown College Observatory at Washington and 


last twenty years has been the director of the Specola Vaticana, 
within the Vatican in Rome. We hope to be able to publish a biographical 
and an account of his astronomical work in the near future 





Protessor H. H. Turner, Savilian Professor of Astronomy in O 
University and Director of the Oxford Observatory since 1893, w 
suddenly on August 16 while presiding at the Scismological Sectios the 
national Geophysical Union at Stockholm. His death followed on Aueu 


Professor Turner was one of the outstanding personalities an 
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long astronomers 
throughout the world. He was the invited representative of the British Associa 
tion for the Advancement of Science at the meetings of the America ssociatiol 
for the Advancement of Science which were held in New York City in Decembe 
1928, and delivered a lecture on the history of astronomy before the tire 
ciation at that time. 

An account of his contributions to science, especially to astro1 vy, will be 
published soon in this magazine. 

Mr. L. A. Redman, a lawyer who made astronon is i died 

San Francisco on August 17, at the age of sixty-sever Mr. Redn vas well 
known because of his unwillingness to accept the recent developmer athe 
natical astronomy. 

Dr. Heber D. Curtis, Director of the Allegheny Observatory. ha en 
appointed Director of the Observatory and Head of the De partment of Astronomy 


f the University of Michigan, and will assume his new duties on O 











512 General Notes 





Dr. Frank C. Jordan, who has been a member of the staff of the Allegheny Ob- 
servatory since 1908, first as Astronomer and later as Assistant Director, has 
been appointed Director of the Allegheny Observatory, and Dr. Keivin Burns has 
been appointed Assistant Director. 





Dr. Leslie J. Comrie, deputy superintendent since 1925 of the (British) 
Nautical Almanac office, has been appointed superintendent of the office in suc- 
cession to Dr. P. H. Cowell, who has retired after twenty years’ service. (Nature, 
September 6, 1930.) 





Dr. J. S. Plaskett, director of the Dominion Astrophysical Observatory, 
has returned to Victoria after a trip through the United States and to England. 
during which he received the Rumford Medal and the medal of the Royal Astro- 
nomical Society. (Science, September 19, 1930.) 

The Mathematical Association ot America held its fourteenth 
summer meeting at Brown University, Providence, Rhode Island, on Monday and 
Tuesday, September 8-9, 1930, in conjunction with the summer meeting and the 
colloquium of the American Mathematical Society. 





Astronomical Society for Amateurs in Chicago.— Stimulated by the 
great interest in astronomy engendered by the Adler Planetarium and Astronomi- 
cal Museum in Chicago, the astronomically inclined members of the Pickwick So- 
ciety have taken the initial step toward forming an organization for amateurs in 
astronomy in and near Chicago. They already have one 7-inch and one 10-inch 
reflector at their disposal, and two 8-inch reflectors are under construction. Dr. 
Philip Fox, director of the Planetarium, has been secured as general adviser, and 
Mr. John E. Mellish as technical adviser in telescope construction. Any one in- 
terested in joining this organization will be welcomed and is asked to address The 
Pickwick Society, 4653 Addison Street, Chicago, Illinois, care of the Astronomical 
Division. 





The Astronomische Gesellschaft held its twenty-ninth biennial meet- 
ing in Budapest August 8 to 13. About one hundred twenty members from six- 
teen different countries were present. Some twenty papers were presented. 
Officers for the coming two year period were chosen as follows: President, Pro- 
fessor Max Wolf; Vice-president, Professor A. S. Eddington; Secretaries, Pro- 
fessors Guthnick and Prager; Treasurer, Professor Hopmann; Committee, Pro- 
fessors Kopff, Lundmark, and Tass. The next session is to be held at Gottingen 
in 1932. 





United States Civil Service Commission announces an open com- 
petitive examination for the position of Junior Scientist (Nautical), salary $2,000 
a year. The date of the examination is not stated but applications for the exami- 
nation must be on file with the Commission in Washington, D. C., not later than 
October 21, 1930. The subjects included in the examination are Pure Mathematics, 
Navigation, Physical Geography, Nautical Definitions, and Steamship Manage- 
ment. 





The Scientific American, for October, is designated as “astronomical 
number.” One need not look far to see the appropriateness of this description. It 
contains very readable and informative articles by David B. ‘Pickering, Russell W. 





~ ef & tee 





General Notes 


un 


13 


Porter, Clyde W. Tombaugh, Henry Norris Russell, and a photograph of Profes- 
sor S. A. Mitchell, director of the Leander McCormick Observatory, University 
of Virginia, at which observatory more than one thousand parallaxes have been 
determined. The number contains numerous other papers, thus affording its 
readers sufficient material to occupy them for several hours most pleasantly and 
most profitably. 





The French Astronomical Society has decided to award a medal of 
honor to the Lowell Observatory at Flagstaff, Arizona, as an expression of appre 
ciation and admiration for the discovery recently made by the observatory of the 
trans-Neptunian body, preparation for which was made by the learned research 
of Mr. Lowell. (Science, September 19, 1930.) 


Aurora Borealis Observation.—I would like to report a very brilliant 
Aurora Borealis which was visible over this city on the night of September 18, 
1930. It was first observed about 8:15p.m., E.S.T., and lasted about three- 
quarters of an hour after which observation could not be continued because the 
sky became obscured by heavy clouds. The first part of the dispaly consisted of 
several beams of brilliant green which played across the northern horizon fol- 
lowed by broad patches of greenish light which undulated to and fro. Along the 
edges these patches could be seen red, pink, yellow, and blue besides the green. 
The most striking feature was the great brilliancy of these greenish patches. I do 
not remember having ever seen such brilliant coloring in one of these auroral 
displays before, although such displays are by no means rare occurrences here. 
These patches of light soon faded to a much duller color but later lighted up sev- 
eral times to their former brilliancy. I cannot tell how long this lasted because 
the clouds soon obscured everything and kept getting denser so that I was unable 


to watch any longer. 
o an} 5 G. McFartane. 


490 Cooper Street, Ottawa, Ontario. 


Zodiacal Light Notes 
Mr. V. Tshernov has communicated brief reports of twelve Zodiacal Light 
observations made between May, 1929, and April, 1930, at Oustimovka, Ukraine, 
30° 3’ east longitude and 49° 19’ north latitude. Mr. Tshernov says that at Ousti- 
movka in the evening the Zodiacal Light is best visible from November to April 
and in the morning from September to December. In November and December 
both evening and morning observations are possible but atmospheric conditions 


his reports: 


are not good during those two months. Following are extracts from | 


1929, May 1: Light very feeble; visible to Gemini, 75° east of sun. 


Dec. 23: Light white with diffused boundaries; point of strong cone in Aquar- 
ius, 76° east of sun; point of feeble cone in Pisces, 107° east of sun. 


1930. Jan. 21: Light quite clear with diffused boundaries; northern half of 
the cone clearer than the southern half; point of cone, 109° east of sun. 
Feb. 19 and 22: Point of cone 86° east of sun; northern half of cone bright- 


er than southern. 

Feb. 27: Light much brighter than on Feb. 22, the whole cone, north and 
south, being equally bright ; point of cone, 81° east of sun 

March 23: Light unusually bright with strong point of cone near Pleiades, 
57° east of sun, and faint point of cone, 78° east of sun. 

April 16: Light quite feeble, whitish, point of cone 61° east of sun. 

April 28: Light more feeble than on April 16; point of cone in Praesepe, 92° 
east of sun. 
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On March 24 the Gegenschein was faintly visible at 1:00 a.m. 


As a general comment on Mr. Tshernov’s reports it may be said that in the 
latitude of his station the Zodiacal Light is less visible in extent than it is in mid- 
temperate latitudes and much less than in tropic latitudes. 

Since his last report the writer has been unfortunate in making observations 
on account of continued cloudy weather on moonless nights. Attention was given 
to the northern luminosity mentioned in the preceding report. The following 
notes may be of interest: 

July 15: At 10:20 the sky was partly cloudy round the northern area but the 

luminosity was seen here and there, particularly on the slant between 
Ursa Major and Leo; also extending below Polaris, but not so distinct as 
formerly east of the meridian. 

July 24: At 10:00 p.m. sky was clear in the north except for dense haze along 
the horizon about 8° in altitude. Above the haze bank the luminosity was 
seen reaching from the Pointers almost to Cassiopeia but much fainter 
east than west. It was estimated that the luminosity reached, diffusely 
as to boundary, almost halfway to Polaris. 

July 27: At 11:00 p.m. sky was clear and the luminosity was seen very faint 
east of the meridian, more distinct below the handle of the Big Dipper. 

July 30: At 10:00 p.m. the luminosity was faint and diffuse extending about 
15° above a heavy cloudbank skirting the northern horizon to an altitude 
of about 5°. While the luminosity was more distinct west than east of 
the meridian it was decidedly not so strong as a month ago. 

Aug. 13: At 10:00 p.m. sky was sufficiently clear between Cassiopeia and Ursa 
Major to note the luminosity which is becoming increasingly fainter. 
Aug. 18: At 9:30 p.m., very slight luminosity was seen below the handle 
of the Big Dipper. 

The remainder of the possible August nights were cloud covered. 

At 11:00 p.m. on July 22 a break in an otherwise fully cloudy sky was noticed 
in the zenith ranging from 30° to 35° in extent. In this break of clear sky the 
luminosity known as the “permanent aurora” was quite marked by sharp contrast 
with the blackness of the surrounding cloud-laden sky. 

About ten years ago Yntema and Van Rhijn discussed the permanent aurora 
in the night sky and the view of it which the writer had was strikingly impressive. 

W. E. GLANVILLE. 

The Rectory, New Market, Maryland. 


Report on Aurora ot May 30, 1930 


The most spectacular display of aurora ever seen by the writer was noted 
here during the night of May 30, and early morning of May 31. It was undoubt- 
edly seen at numerous points and comparisons would be interesting. Below is a 
summary of the activity. 

10:20 Aurora first noted. A mere band of green haze. 
10:43 Bright yellow band below Capella; beautiful. 
10:52 Long streamer through Ursa Major, reaching to Theta Ursae. 


10:53 Bands developing below Zeta Cassiopeiae. 

10:55 Bands unrolling toward horizon; one going westward. Also a bright green 
band approaching from Perseus. 

10:56 Streamers shooting up through Cepheus. Display now vivid. 

11:12 A most prominent band just west of Capella, of a very intense, bright 


green. Unwinding toward east. Also a band in Perseus. (Band 7). 
11:15 Narrow streamers resembling the spectrum, in Perseus. 
11:16 Band No. 8 developing. Most intense at 11:18. Narrow and stationary. 
11:16 Band No. 9 developing. Three distinct bands very bright, at 11:20. Faded 
then brightened at 11:22. 
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11:23 Band No. 10 developing to west and rolling eastward. Of a yellow tint. 
Band No. 9 a large hazy patch about Sigma Cassiopeiae. 

11:29 Band No. 10 all the way across the north; about 3° broad, and narrow. 

11:34 Band No. 11 developing 5° below the “W” of Cassiopeia. A great, hazy 
emerald patch. 

11:38 Band No. 11 much brighter; unrolling to west. 

11:40 Intensely brilliant—more so than the one of 11:12. Entire northern sky 
lit up like a flashing spectrum. 

11:44 Aurora hazy; no bands or streamers. IT ading. 

11:48 Aurora commencing to flash and pulsate toward the zenith; streamers de- 
veloping. 

12:03 Pulsating and streamers at maximum. Reached as high as Tau Herculis 
at the zenith, Theta Leonis Majoris to the west, and into Lyra on the east. 

2:12 Dying out. One prominent pulsation between Cepheus and Cassiopeia. 

13:50 Observations renewed. Aurora exhibiting long, narrow streamers of weav- 
ing, prismatic curtains. A very pretty one at 13:55 turned upward and 
westward, then faded as it unfolded. The display seems much nearer now, 
and more majestic. 

13:57 Display about thirty-five degrees high. 

14:02 Dying out again. 

14:03 Observations ceased. 

May 31. Hazy auroral band noted throughout entire night, but apparently it failed 
to develop, only one straggling, pale streamer being noted through Ursa 
Major at about 11:15, 


Bert C. DARLING. 
1809 Osborn Rd., Lansing, Michigan. 





BOOK REVIEWS 


Astronomy, by Robert H. Baker. (D. Van Nostrand Company, 
Warren Street, New York City. Price $3.75.) 

A few years ago, there was a marked need for an up-to-date textbook suita- 
ble for the introductory course in astronomy as offered in the average college or 
university. This need undoubtedly caused many teachers to consider the writing of 
a text and several good ones have since appeared, but this is the first written espe- 
cially for a non-mathematical but complete introductory cours In fact, in avoid- 
ing mathematical treatment the author has omitted points which many teachers 


will no doubt prefer to include, even in such a course. The selection and arrange- 
ment of material is, however, judicious, and the author has no obvious hobby. 
The printing is excellent, and the illustrations are well chosen and reproduced. 
The subject matter has evidently been worked over carefully, and the figures are 
neatly drawn. 

The book is very up-to-date. For instance, “The outermost planet more 
than forty times farther from the sun than we are, . . .” (The references to Pluto 


can be improved now.) The new Adler Planetarium, the proposed 200-inch tele- 
scope, and the Grootfontein meteorite are all included. 


The book is relatively free from errors, but several were noticed, most of 
which will no doubt be corrected in future printings. Dr. Brouwer, in his review 
in Science, mentions some misstatements in the section on the variation in the 
speed of the earth’s rotation. We will add some noticed in the section on meteors 


On page 240 the author gives an interesting calculation of the number of meteors 
visible to the naked eye striking the earth, based on the estimate that “from one 


1 


station, less than 1/10,000 of the atmosphere is above the horizon.” His result is 


in error because of the assumption that one observer will see all of the 
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in that portion of the atmosphere. It should, therefore, be multiplied by perhaps 
ten. The material on the fall near Homestead, lowa, appearing on pages 247 and 
248 is from a monograph by C. W. Irish, whose vivid description has been quoted 
almost verbatim by Farrington, Prior, and other modern writers. On page 252 
the author has taken from Farrington the largest iron meteorite observed to fall 
and the lagest unbroken stone meteorite, but neither of these is now up-to-date. 
The weight of the large Knyahinya stone is given as 600 pounds, instead of the 
more accurate 293 kilograms, or 646 pounds. Some inaccuracies are, however, in- 
evitable in the first printing when a large amount of new material is presented, 
and we believe that for classes without college work in mathematics or physics, 
no recent book is better fitted for the introductory course of five hours per week 
for one semester, or three hours per week throughout the year. 
C. C. Wyte. 

University of Iowa, September 23, 1930. 

Modern Cosmologies, by Hector Macpherson. (Oxford University Press, 
114 Fifth Avenue, New York City. Price $2.75.) 

This is one of the many books recently published in the field of astronomy, 
the science which in the last decade has engaged the thought of the reading public 
to an extraordinary degree. The author of this book has in earlier works in this 
field shown a facility in presenting the facts with which he is concerned in an in- 
teresting and readable manner. The book consists essentially of the material of 
a series of eight lectures delivered by the author at the Royal Technical College, 
Glasgow, during the winter of 1928-29. Although it is entitled ‘Modern Cos- 
mologies,” in the introduction we read of the earliest ideas on this subject, that 
is those of Thales, Ptolemy, and others. The first chapter treats of the Coperni- 
can idea of the world, and the subsequent seven carry the thought through the 
centuries to the date of publication, the final one giving a very satisfactory ac- 
count of the evidence for an enormously expansive universe, providing ample 
space for countless “Island Universes.” 

Judging by the size of the book, 127 pages, one might undertake to read it 
through in a few hours, but one, on closer inspection, finds each page packed with 
fact and careful reasoning, so that it elicits one’s best efforts and induces one to 
proceed slowly. Having given this volume the attention it deserves, one will be 
repaid in that he will have come into touch with the discoveries and the deduc- 
tions from them which lead at least to some understanding and interpetation of 
the world in which he lives. 





Astronomische Chronologie, by Dr. P. V. Neugebauer, (Walter de 
Gruyter and Co., Berlin and Leipzig.) 


This work appeared in 1929 in two volumes. The purpose of it is stated in 
the first paragraph of the preface as follows: “This work sets for itself the task 
of bringing out all of the modern helps for carrying out the computation con- 
nected with the various celestial phenomena, and of explaining their use in so 
simple a manner as to make the amateur entirely independent of the assistance of 
a professional astronomer upon whom in many cases up to the present he has 
been obliged to call for aid 
stantly had in mind the service which it might perform in determining the dates 


In the preparation of the work the author has con- 


of historical events for which the information is scanty. The author feels, and 
rightly so, that, if an event can be associated with some astronomical phenomenon, 
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its date can be fixed by astronomical computations more accurately than in any 
ther way. 

It is impossible even to list here the large number of topics touched upon in 
this work. The first twenty-eight pages of the first volume are designated the 
theoretical part. In these pages one finds definitions and explanations of the 
terms occurring in astronomy, something after the manner in which this is done 
in textbooks. The remaining one hundred forty pages of the first volume are 
called the practical part. Here one finds, for example, a discussion of the compu 
tation of the positions of stars and planets within long intervals of time. One 
example which is worked out (page 53) is the determining of the position of 
Mercury at six o'clock in the evening on October 27, in the year 7 B.C., at Mem- 
phis. Nineteen different main topics are discussed, such as the time of the moon’s 
phases and the conjunctions of the planets with each other and with the fixed 
stars. The several computations are accomplished by means of tables of which 
the second volume is composed. These volumes contain much information whose 
value will not be minimized by the passing of time. It perhaps should be stated 
that this work is published in the German language. 


Der Neu Entdeckte Himmel, by Robert Henseling. ( Atlantis-Verlag, 
Berlin SW 68, Oranienstrasse 117, 118. Price 9.60 marks.) 


“The Newly Discovered Heavens” is the English equivalent of the title of a 
book published early this year. The significance of the title is brought out in the 
first chapter which is entitled “The Lost and Regained Heavens.” In the distant 
past before man fully comprehended the world he felt a certain familiarity with 
it. It consisted merely of his mundane experiences on a grander scale. Later this 
feeling of intimacy was lost and the heavens became the abode of mythological 


personages who lived in a different realm from his. Since the time of Copernicus 


and Galileo man has again built up a concept of the universe about him, this time 
with the aid of powerful and effective instruments. This new concept is set forth 
n this volume of one hundred twenty-four large sized pages in word and in pic- 
ture. The exposition is simple, accurate, and interesting. The pictures are ex- 
ceptionally well done. Excellent reproductions of photographs of the heavenly 
bodies made at most of the largest observatories throughout the world are in- 
cluded. An unusual picture shows the devastation caused in Siberia by a meteor 
which is reported to have fallen there on June 30, 1908. The pictures range all 


the way from this terrestrial view to the distant spiral nebulae 
Those who have the use of the German language at their disposal will find 


this book very entertaining and instructive. 
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A SONG FOR HALLOWE’EN 


You'd better draw the door-bolt, 
And look what you’re about; 
The goblins will catch you 

If you don’t watch out! 


A thousand murky goblins 

Are loose upon the air, 

Are frisking diabolically 

Above the Little Bear, 

Are dropping from the Swan’s wings 
And coasting down the Dragon. 
And tipping up the dipper 

As though it were a flagon; 

And now they’re climbing up the sky 
And perching on the Lion, 

Or shaking flakes of silver 

From the sword of Old Orion, 

And leaping unto Pegasus, 

An dswinging from his tail, 

And scattering the Pleiades 

Like bits of shining hail. 


You'd better pull the curtains down 
\nd make the shutters tight; 

A thousand murky goblins 

Are loose upon the night! 


—JANeE F. Boone. 





